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HESI>OHT 



OF THE 



PROVINCIAL INSTRUCTOR IN ROAD-MAKING. 



To the ffanorable Johv Dbtdkh, 

Miniiter of AgriouUur^ : 

Sib : — I herewith beg to submit to joa my report for the year 1896 on Road and 
Street Improvement in Ontario. 

The scope of this r^>ort is neceanrily confined largely to a general review of the 
ntuation rather than a detailed statement of the wmrk in which I have been engaged ; this 
for the reasonjthat, my duties being of an educational nature, and the office having been 
created under an Order4n-0ouncil bearing the recent date, April 15th| 1896, the period 
has been too (brief to antic^mte any radical effect upon methods which have held for 
n^urly a century; far the further reason that, while much literature relating to road 
improvement in ESngland, France and the United States has been laid before the people 
of Ontario by the 'public ^press, little or none of a distinctly local character has been 
available, and a discussion of the subject in a manner applicable solely to this Province 
will therefore be of value and interest. 

I have the honor to be, 

Sir, 

Tour obedient servant, 

A. W. CAMPBELL, 
Provincial Listructor in Road-Making 

DbPABTM KHT OF AgBICULTUBB, 

ToBOKTO, Ontario, 23rd March, 1897. 
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INTRODUCTORY. 

The improvement of roads in Ontario has not kept pace with the development of 
the Province in population, wealth, civilization nor commerce. This lack is seriously felt 
by all classes of society, and has, within the past three years, created an almost revo- 
lutionary movement in &vor of better roads. Were economic methods instituted, millions 
of dollars would be added to agricultural values, and the mercantile and banking interests 
would be placed on a more stable basis. This movement is not confined to Ontario alone, 
of the Provinces of the Dominion, but is already beginning to take definite form in the 
others, especially Quebec, Nova Scotia and New Brunswick. 

During my tenure of office, I have found the towns even more in need of reform in 
matters relating to street improvement, than are the rural communities, and they have been 
quite as ready to receive instruction. It should be understood throughout this report that 
streets of towns are quite distinct in very many particulars from country roads, and that 
the curbing, boulevarding, width of macadamized driveway and other features advocated 
for town streets are not applicable to township highways. 

Proobdure. 

In the performance of my duties, the procedure has been, upon receipt of a request 
for my services from a township, county, town or city council, to appoint a date upon 
which to visit the municipa^ty. Accompanied usually by members of the council, the 
Board of Works, or a deputation, I drive over the roads or streets, and point out defects 
in their construction and maintenance. I further examine the material available for road- 
making, the system of expenditure, and the administration of road laws. Having made 
this investigation, and informed myself as to the lines alons; which reform is most 
Deeded, I deliver a public address on the subject, directing my remarks, however, more 
particularly to the members of the council. Subsequently I present to the council a 
written report upon the condition of the roads and streetn examined, the material avail- 
able, etc., etc., with recommendations as to the best methods and systems to be adopted. 
These local reports I find necessary in the great majority of instances. Oral instruction 
merely, particularly on technical points, is misconstrued, overlooked or forgotten to such 
an extent as to render a written statement of the greatest value in securing substantial 
results. They form also a record for succeeding councils. Two of these reports are 
appended to this volume, to show the ground covered by them — one for a town, and the 
other for a township municipality. 

[7] 
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MonioiiNditieB visited in 


this way up to the end of 1896 


were: 


^ City of Stratford. 








Towns and Yillaoes. 




Oobotirg^ 


Orange ville. 


Barrie, 


Amprior, 


Brighton, 


Port Hope, 


Ingenoll, 


Oarleton Place, 


Cornwall, 


Winchester, 


Iroqtioip, 


Morrisburg, 


Pembroke, 


Oalt, 


Newmarket, 


Seaforth, 


Clinton, 


Woodstock, 


Berlin, 


Paisley, 
Townships. 


Paris. 


Beckwith, 


Hamilton, 


York, 


MatUda, 


Mountain, 


Winchester, 


Williamsburg, 


Finch, 


Osnabruck, 


Roxborotigh, 


Cornwall, » 


Kenyon, 


Gharlottenbnrg, 


Lochiel, 


Lancaster, 


Pembroke, 


Tuckersmith, 


Stanley, 


North Norwich, 


Cavan, 


East Nissouri, 


Elderslie, 


Greenock, 


East Zorra, 


West Zorra, 


Puslinch, 
Interest Taken. 


Hallowell. 



In consulting with municipal councils, and in publicly discussing the question of road 
reform, the interest displayed has been most gratifying, and promises, in due time, the 
most satisfactory results. My^attention has been directed to a number of instances of 
actual road construction in which improved methods have already been adopted with 
beneficial effect, as a result of the distribution of literature on the subject 

Public sentiment has been awakened with regard to the matter, and in every district 
of the Province I find the keenest interest taken in the discovery of ways and means 
whereby the neglected condition of roads and streets may be overcome. In every locality 
visited, my instruction has been met by an evident intention to carry it into practical use 
in the improvement of the highways. 



Maohinert Exhibit. 

At the Industrial Fair, Toronto, in September, 1896, an exhibit of road-making machi- 
nery was arranged, and attracted a great amount of attention. It is^intended to continue 
this exhibit in succeeaiog years, as it affords muoicipal officers and others interested in road- 
making an opportunity to learn not only the importance of using modem implements,but to 
see the different makes in actual operation, side by side, assisting in the selection of a pat- 
tern that will be most suited to their requirements. 
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Model Strbbts. 

Models of properly improved streets were constructed in IngersoU and in Orange- 
ville under my supervision. 

BaLLETINS. 

Two bulletins were issued during the year, No. 1 being a brief pamphlet intended 
chiefly for pathmasters, while No. 2 contained a more carefully developed outline of the 
principles of construction. 

Statute Labor. 

A consideration of road and street improvement naturally divides itself under two 
heads : 

(1) The system of expenditure and control. 

(2) The principles of construction. 

With regard to the first of these, it is not the intention of this report to urge any 
alterations from present systems, but to define a proper administration of those already 
employed. With township roads, under this division, a consideration of statute labor 
and its reorganization is an important feature. It is almost universally admitted that, as 
at present administered, this method of collecting a road tax is inefiectual, wasteful and 
unjust, and that wherever an efiort to put it on a business like basis fails, the only course 
is to replace it with a law which will render justice to all, and will produce better roads. 
If the endeavor to reorganize the statute labor fails to make it effectual in producing the 
class of roads required, the process will at least be one of education, and will lead to the 
substitution of a more desirable system. 

Statute Labor Abolished or Commuted 

The power to abolish the statute labor system is now in the hands of the people, and 
has been taken advantage of in at least one instance, that of Maiden^ township, Essex 
County. The township of North Monaghan, Peterborough County, submitted a by law to 
abolish statute labor in January, 1896, which was carried by a vote of 2 to 1 ; plans are 
now being framed to establish a new system throughout the entire municipality, statute 
labor having last year been done away with in only a part of the township. Other town- 
ships, in whole or in part, have substituted a system of compulsory commutation. As far 
as I have been able to learn, these townships are Winchester, Barton, Nisigara, Sarawak. 

County Roads. 

The County of Huron some years ago improved a considerable milage of the leading 
roads of the county by the issue of debentures, the maintenance of these roads reverting 
to the townships through which they pass. The county of Hastings constructs and main- 
tains a system of county roads, and the county of Wellington maintains several of the 
main roads by county grants. 
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Prinoiplbs of Constbuotion. 

Dealing with the actual principles of constrnction with regard to township require- 
ments, I have in this report enlarged chiefly npon gravel and broken stone roads, the 
material for these being generally distributed thronghont the province. Drainage of roads^ 
crowning the roads, jadicionsly locating them, width of roadbed, width of graded portion, 
treatment of hills, repairs, and machinery are among the principle subjects dwelt upon. 
With town streets, these details of construction require a more finished treatment to 
accord with the different surroundings and class of traffic. 

Tires. 

The question of tires is a veiy important one, and calls for special emphasis. Were 
tires of a suitable width used in all cases, a very great part of the road question would be 
solved. 

Further Topics. 

In addition, the necessity of giving attention to the appearance of country roads is 
dealt with, touching upon the relation of fences, trees, etc., to highways. A short histori- 
cal sketch of some of the early and most important roads is included, dwelling chiefly 
upon the methods and means used, and the various influences affecting their development. 

Much other useful and interesting information might have been included in thi» 
report, but it appears advisable to limit the contents to such subjects as seem most appli- 
cable to the present condition of the roads and the means available for their improvement. 



THE ROAD PROBLEM. 

There must be intelligent direction before there can be satisfactory results. It is 
becoming apparent to the people of the Province that improved highways are greatly 
needed; and the people are beginning to learn that they are suffering from a sore 
experience ; that their labor has been largely wasted, and, in addition, large appro- 
priations from the general municipal tax funds. The energy which has been, and is now 
being wasted, would, if properly applied, have each year extended, improved and main- 
tained the highways proportionately with the giowth and requirements of the Province 
in wealth, civilization and commerce. We would, if this energy had been pioperly 
guided, be now in possession of a system of roads such as would render a '' Good Roads 
Movement " unnecessary. In their enthusiasm to effect a change there is a great danger 
of the people grasping at new systems and methods regarding which they are not as yet 
capable of formins; a correct judgment, and which they are not yet qualified to carry into 
effect. Councillors are influenced by the effect of the agitation on the people, and, wish- 
ing to comply with popular demands, are of their own accord hurriedly framin^o; and 
adopting new plans of raising money with which to carry on the work ; such is the 
effect, but not the intention of the agitation. 
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*The question of road reform is a great economic problem which mast be approached 
slowly, and solved after mature and earnest consideration, based upon sonnd judgment 
and the greatest possible measure of experience. The great need of the present crisis, as 
has been stated, is intelligent direction, in order to avert experiments more costly and 
less productive of good than those from which the public are endeavoring to escape. 
There is an absolute necessity of providing municipal councillors, commissioners and the 
public generally with the fullest possible knowledge of the subject, otherwise there will 
be failure, discouragement and reaction. The history of roads dates back 1,000 years 
before the Christian era. In Canada, little better than a century is the sum of our 
experience. It is apparent that so young a country should look into the matter as pre- 
sented by the history of roads in other countries to see at lef^t if there is nothing 
to learn. It is contended that we have an immense mileage of roads, little traffic over 
them, and a comparatively sparse population, and that therefore the study of roads is 
something to be postponed until the country is wealthy and able to undertake the 
construction of highways in an expensive manner. All this is rather but a more potent 
reason why we should, as a country, conserve our energies and exercise them in the most 
judicious manner. 

Thicf, to a s^reat extent, is more applicable to cities and towns than it is to rural 
districts. Some of the former to-day are already struggling under a load of debt, thrust 
upon them by unwise expenditure, by the adoption of wrong methods and by the use of 
material so unsuitable for street purposes that it has not endured one-half its estimated 
life. If the amount of money expended by these cities in their speculative efforts ^ere 
aggregated the amount of waste would be appalling, and more so when it is understood 
that they are now looking for new material wich which to experiment afresh. Climate, 
local geological conditions and requirements are all very similar throughout wide areas, 
and yet we have each town and city carrying on its own experiments in systems of 
taxation and construction, relying almost entirely upon its own experience, and meeting 
the failures that, with a reliable source of information, could have been avoided. It may 
be argued that one town can readily obtain information from another on application. 
This is not the case. Deputation are expensive, inefficient and opposed by the people. 
Clerks, treasurers and all municipal officers are reluctant or unable to give the necessary 
labor to correspondence regarding the matter. 

In rural municipalities, each with conditions and requirements similar to the others, 
we have toll road systems, county systems, statute labor systems, commutation of statute 
Ubor with direct taxation, direct taxation alone, plans of construction no man can 
number, describe or understand, emboding the peculiar notion of nearly every ratepayer 
who, in his turn, has at some time acted as road overseer. 

The question is both very broad and very local. No one class of pavement can be 
clearly specified for all streets, and no one class of road can be adopted in rural districts, 
but these can all be divided into classes and placed before councils and the people in such a 
manner as to materially aid in proportioning pavements to requirements, and to the 
ability of the various communities. There are the country roads which are least 
travelled ; there are those more heavily travelled leading to main highways ; there are 
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the main highways which carry the traffic of extensive areas ; there is another class of 
roads most largely travelled of all, necessarily rare, which verge finally into the streets of 
large cities ; there are the streets of villages, of towns, of cities, all of varying require- 
ments, regarding which the most reliable information should be procured. There are 
materials suitable for all classes of roads, and there are principles involved in the 
construction of pavements as with any other structure. Every building must be erected 
to meet certain requirements, and the nature of the structure and material used must be 
carefully balanced with the use to which it is/ put — streogth, durability, service, in order 
to meet the requirements of economy, in all of which certain principles of construction 
must be observed. 

There is too grei^t a tendency to localize the question. The actual building of any 
section of road is a matter of an exceedingly local nature, but in obtaining the information 
from which to deduce both policy and, specific details of construction there should be the 
most complete records upon which to draw. No city, town, township, county or province 
can afiord to rely solely upon its own efforts, but each should be a source of experience 
for the other, and all should be able to draw upon the experience of other lands, past and 
present, to the fullest extent. There is a great deal of past experience on which to 
draw, but there is a more important present and future experience which should be 
indexed and made available for reference. 

The data for determining the annual expenditure of money and labor on the streets 
and roads has never been collected with sufficient accuracy to permit a close statement of 
this element of our national taxation. Enough is known, however, to warrant the 
assertion that it is millions annually. Of this vast sum the greater part is wasted in 
ill<contrived and temporary repairs needed to keep the roads in a psissable condition. In 
the present state of our taxation it is difficult to expect the people to impose a special 
tax to speedily improve country roads generally. It will be found that to attain the end 
n view the best plan is to assemble as far as possible the forces at work, concentrating 
the expenditure of money, and diverting to durable work ^as much as possible of that 
which is now paid for merely temporary repairs. 

It is not to be inferred, nor can it be charged, that councils are less competent to 
deal with this than with other branches of public affairs. The difficulty is rather that 
the township councils have had too little to do with highway construction, and there is 
no person or body sufficiently responsible to the people for the^condition of the roads. The 
most reasonable explanation of existing conditions is to be found in the little attention 
which has been paid to the effect and value of good roads. This in turn has permitted 
the administration of our laws to be neglected, and has not stimulated sufficient thought 
to develop an efficient^organization of the ways and means available. 



COUNTRY ROADS 



STATUTE LABOR. 

The question of road reform has drawn attention to the statute labor system, the 
means by which a large percentage of the road mileage of this province has been buik 
and maintained. Farmers' Institutes, Dairymen's Associations, Fruit Growers' and kin- 
dred associations, have everywhere discussed this phase of the road movement. It is 
undoubtedly the case that statute labor has done a great deal toward improving roads in 
Ontario since the first settlement. It is equally true that the system is entirely unsuited 
to the conditions found in populous and wealthy communities. It is incompatible with 
street improvement in cities, towns and villages, and it is urged that, in the long settled 
townships, the system has outlived its usefulness. It is undeniably the xsase that in some 
municipalities, the roads are to-day in a worse condition than they were ten years ago. 
While the pioneers knew the necessity of good roads and performed their work jealously, 
there is a sentiment beginning to prevail in certain sections and among the rising genera- 
tions adverse to performing work on the public highways. Not only so, but those who 
perform work and those who have the direction of the work, are too frequently inclined 
to neglect and evade the true spirit of the system as it was exemplified by the early 
settlers. Where this neglect and evasion exists, not only do the roads interfere witli "-/he 
progress of the immediate locality, and therefore the country as a whole, but injustice 
arises in various ways between citizen and citizen, aad between road division and road 
division. The citizen who performs his work, is taxed unequally with the ratepayer who 
is shiftless in its performance, while at the same time he is compelled to endure the 
inconvenience of a bad road. The section or road division, which does good work on 
the highways is unjustly treated by the neighboring division which does not do its legiti- 
mate work ; the further probability is that the division which has failed to perform its 
work will find it necessary to obtain municipal money grants, thereby placing on the 
neighboring division a double tax. 

A plan whereby the work of road improvement and maintenance may be carried 
on in a business like way is a subject that many councils are considering. It is well- 
known that in most municipalities there are no partioular plans, other than those which 
suggest themselves as the work becomes necessary Maay councils are now c )ndidering 
better systems of road improvement and maintenance, but unless these systems are put 
into operation on business like principles, the result will be inferior work and increased 
taxation. 

A Supervisor. 

The direction and oversight of municipal improvements should be placed in the 
hands of a supervisor who should be a man specially adapted to the work, and whose 
tenure of office should be as secure as that of the average clerk or tredwurer. The 
supervisor should have charge of all road and bridge improvement, and should be required 
to report to the council at each meeting ; no work should be undertaken until it has 
been reported upon by him and approved by the council. He would not necessarily be 
actively engaged during the .w*hole year. He should have ctiars^e of all township 
machinery and material required in the work coaaected with this department. The 
many economics that would result will readily suggest themselNres to counsillors of 
experience. 

[13] 
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Fathmabtbrs. 

Road divisions or ** beats " should be from three to five miles in length. A path- 
master should be a permanent officer, and his division shoold be snoh that the most of 
his travel will lead him over the greatest portion of it. He should not receive a salary, 
but shouldf as a slight recompense, be preferred in doing small jobs under the super- 
visor, where the work is not considered of sufficient importance to be let bj conthust. 
He should, in addition, give special attention to all emergency work, sudi as washouts, 
broken culverts and bridges. If the time required to oversee statute labor in his divi- 
sion is more than would be needed for his own statute labor, he should be paid for such 
excess under certificate of the supervisor or council, the object being to secure proper 
supervision of all work performed ; the council or supervisor to determine whether the 
excess time wis actually necessary to oversee the work of the division, in accordance 
with the 1 cal by-law of rulea and regulations, which shoald be framed so as to include 
this matter. 

Duties of Supebyisob. 

1st. The supervisor should prepare a plan of his district, or township, showing all 
roads, and the location on them of all culverts, bridges and watercourses, classifying 
roads according to their requirements. 

2nd. He should prepare a list of all culverts and bridges, showing dimensions, 
material used in construction, their condition and the direction of the watercourses 
passing through them, with memoranda as to the course of the water and location of 
the outlet. 

3rd. The plans and records should show, as to roads, whether they are of gravel, stone 
or earth, graded or ungraded, the system of drainage, and nature and extent of traffic 
n\ on them. He should carefully study the present and future requirements of traffic on 
all roads, the class of roads Ixst suited to such traffic, the width and depth of metal, 
width of graded portion, amount of crown and other details of construction. 

4th. He should possess full information as to location, extent and quality of mater- 
ial suitable for road construction, and amount of plank and timber obtainable from rate- 
payers in the township or district, suitable for repairs. 

5th. He should report to the council as early as possible in each year, showing the 
number and location of culverts and small bridges to be re-built or repaired, with a 
detailed statement of all material required for this work, and an estimate of the cost. It 
would also be advantageous to have a probable estimate of material required during the 
following year, presented each fitll so that, if thought advisable, it may be purchased and 
delivered on the ground during winter months or other most convenient season, so as to 
utilize as much as possible the labor of ratepayers during the slack season. 

6th. His report should specify the condition of all bridges, indicating those which 
require repairs or reconstruction, together with an estimate of cost, and a statement deal- 
ing with such special protection work on streams as he may deem worth the council's 
consideration. There should also be reference to any needed re -location or deviation of 
existing roads with a view to doing away with bridges, culverts, expensive grades, cuts 
or other features which tend to prevent permanent work and economic maintenance. 

7th. He should consult with all pathmasters and report to the council, showing the 
number of days labor in each division, the work to be undertaken, and the amount of 
money which should be appropriated by the council to properly utilize the statute labor. 

8th. He should arrange with divisions desiring to compound statute labor for a term 
of years, with a view to the construction of permanent and finished work. 

9th. He should take stock annually, and report to council on all machinery and 
implements, showihg their condition and where kept. 
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10th. He should carefully examine all parts of the township where gravel and stone 
exist, and should by borings and tests, determine the quality and extent, and report thereon 
to the council. All material, stone, plank, gravel, etc., should be purchased by the super- 
yisor in large quantities, and under instructions from the council, the required amount to 
be determined by his estimates referred to above. As far as possible the inaterial should 
be purchased by tender, and due consideration should be given to any ratepayer having 
material for sale. When purchased it should be delivered and stored at convenient 
points, and placed in charge of, and used by the pathmaster,^ subject to the order of the 
supervisor, and in emergency work. 

11th He should prepare specifications of all work for which the council makes 
appropriations. Contracts should be awarded to the lowest bidder if proper security is given, 
but the work should be subject to the approval of the supervisor and all accounts should 
be certified by him before payment. 

A municipality is merely a business corporation, the people its stockholders, the 
councils its board of directors and the officials the managing staff. If as much attention 
were paid to the management of a municipality as is devoted to a business enterprise of 
similar proportions, economy in many directions would follow. No business enterprise 
could afford to change its board of directors or manager each year, intrusting its affairs to 
an inexperienced executive. 



COMMUTED STATUTE LABOR. 

The commutation of statute labor is a system of taxation for road purposes which 
has been adopted in several municipalities, and is said to operate with a considerable mea- 
sure of success. The assessment is based upon the statute labor list, the rate being fixed 
by a local by-law. The usual rate is fifty cents per day. In Barton township the rate 
is fixed annually according to the total expenditure for the year, and ranges from thirty- 
five cents to fif cy cents per day. It is to be pointed out, nevertheless that, with com- 
mutation, pathmasters are still appointed, an amount proportionate to the labor on a beat 
being given to each pathmaster. Proper supervision of the work is as necessary under a 
system of money expenditure as with statute labor alone ; and it is, therefore, quite as 
important in the one case as in the other to follow the suggestions for a proper organiza- 
tion of the statute labor system as to reducing the number of pathmasters and appointing 
a general township supervisor. 



STATUTE LABOR ABOLISHED. 

The township of Maiden, Essex county, is the only township municipality which 
has yet completely abolished the statute labor system. The change was made in March, 
1890. There are about sixty- five miles of road in the township. The total milage is 
graded and about two-thirds is metalled with gravel or crushed stone. The township 
Oleik, Mr. James Honor, in response to an inquiry regarding the change says : — 

*' We have a perfect system of doing road work. Whole concessions are ditched and 
gravelled. Water is carried until it reaches its proper outlet. No one is allowed to 
suffer by water being thrown in front of his farm and left there until the next road over- 
seer is appointed to take it off. All work is done in a thorough, systematic and business- 
like manner. It is let by contract, superintended and received by our council. The 
change operates successfully and there seems to be no disposition on the part of any rate- 
payer to return to the old system. The cost of road improvement is paid out of the 
general township funds, and the amount spent on the roads annually for the past five 
years was about $2,000 a year. 

** The cause of ^e change was the corrupt and expensive manner in which statute 
lab«r was done. For a number of years previous to 1890 we had commutation of statute 
labor at fifty cents a day, which worked fairly well for a time until the applicants seemed 
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to bave got all the work done that they required around their farms.} At the same time, oar 
township was divided into seventeen road divisions, and seventeen prominent farmers got 
this statute labor given them for superintending the work that was not commuted. Each 
one had his peculiar views about doing road work, selfish motives, cranky notions, and 
occasionally no ideas at all Some favored doing the work in the spring and some in the 
fall ; some spread the earth on the road and piled the gravel on top of it ; some put on 
gravel and placed dirt alongside to keep it there. 

A township that has good roads, well drained and gravelled, shows a higher state^of 
civilization and taste than one that has not. Consequently a practical man would rather 
locate in our township than in the neighboring ones and the price of farm land seems to 
have kept up as compared with other townships.'' 



EXISTING ROADS. 

The roads of most townships natuially divide themselves into three cla88es.^The 
first and least important are those cross roads and little used concession roads which 
accommodate only a few farms; about three eighths of the road milage will fall into this 
class. In the second and more important groups are those which serve a considerable 
neighborhood, and comprise, usually, about three-eighths of the road milage. The third 
group consists of the main roads which concern the community as a whole and these in 
some townships merge finally into the streets of large market towns and cities ; to this 
last division will belong nearly the remaining quarter of the road milage. It is the roads 
of this last group which, in some instances have, in Ontario, been taken over and con- 
structed as county roads. 

It is apparent that each of these three classes have different requirements. Over the 
first class, the least travelled of all, half a drzen or a dozen vehicles going in one direction 
may be the average traffic for one day. The neighborhood roads may be called upon to 
accommodate twenty or thirty vehicles ; over the main roads the number of vehicles daily 
may range from fifty to two hundred. To provide the same strength of construction in 
each case, would manifestly be either inadequate for the most heavily travelled roads or 
unnecoEsarily expensive in the case of the first group mentioned. Those which accommo- 
date the greatest amount of traffic, it is apparent, will need the strongest form of construc- 
tion, and on them should be concentrated as far as practicable, the money appropriations 
made by the municipal councils. 

To the first group will necessarily belong the dirt road?. These will be gradu- 
ally gravelled, but it cannot be expected, for a number of years to come, that much 
expenditure of labor or money can be made on them. The little wear to which they are 
subjected, however, rendering their maintenance very simple, will make the time required 
for tbeir improvement comparatively short. These dirt roads are very much abused by 
the road-makers. With each annual application of statute labor, sod, vegetable mould, 
and stones, are brought to the centre of the road, to be mixed up into mud with the first 
fall rains. For six months of the year, a dirt road, (not a clay) is as good a driveway as 
could be desire d for light travel. But in order to extend its usefulness, the greatest care 
must be taken to see that drains and culverts are placed wherever needed, and that they 
are always in good working order. It should be well crowned, or rounded up, so as to 
shed the water freely to the feide ditches ; but in making this crown, sod and vegetable 
mould should be carefully excluded. A great deal of injury is done to this kind of road, 
by running a grading machine along the edges, bringing loose stones and sod to the centre. 
This stufiT should be thrown outward and across the open drain. Under drains should be 
used judiciously ; while a complete system may not be used, tile drains should at least be 
placed where the water does not leave the side of the road early in the spring, or 
i^henver the ground appears to be continually damp. If open drains are kept in good 
working order, and if the road is kept properly crowned, its condition in fall and spring 
will indicate the points at which tile drainage is most needed. 
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Nearly all roada in Ontario have at one time been mere dirt roads. By a slow pro- 
cess of evolution some have become gravel or broken stone roads. These gravel roads are 
the highways which will fall into the second and third groups indicated in a preceding 
section of this article. A dirt road nicely crowned and well drained will make an excel- 
lent foundation on which to place a layer of gravel. A driveway which has passed 
through an apprenticeship as a dirt road, and has, during that time, had due attention 
given to its drainage requirements, will have indicated the points at which open drains, 
culverts and underd rains are most needed. With these provided, gravel can be applied 
to the best advantage. 

The object in placing a coating of gravel on a dirt road is not merely to form a hard 
wearing surface, nor is it to change the consistency of the mud. A coating of gravel or 
brokan stone is placed on a road to form a covering that will not permit water to pass 
into the earth subsoil^ and which will not permit the forming of ruts that will hold water* 
Unless the dirt road beneath the gravel has been provided with drainage deep enough to 
secure a good firm foundation, the gravel will sink beneath the wheels, ruts will forni and , 
the road will be destroyed. 

Very few existing gravel roads show a proper conception of the principles of road- 
making. The majority are too flat on top to shed the water. The sides of the road foni|i 
square shoulders which obstruct the water in passing to the surface drains. Open draina 
are often deep and dangerous, but are not provided with proper outlets. If drains are 
merely receptacles for water, the subsoil of the roadway absorbs this moisture, is soft- 
ened, and in the wet weather of fall and spring, traffic forces the gravel covering down- 
ward, and the mud to the surface, mixing the gravel and soil to such an extent as to very 
'much destroy the usefulness of the road covering. 

As with dirt roads, a great mistake is made by passing a grader along the shoulders 
of a gravel road, to cut ofi the shoulders, bringing the loosened material into the centre 
to round up the roadway. If a portion cf the shoulders happens to consist of clean 
gravbl, this may be replaced on the hardened track of the road. But as a rule the shoul- 
ders are composed of fln^ stuff, sand, dirt, loose fi tones and sod, and is of the greatest 
injury to the roadway. This stuff is of such a nature as to at once roughen the road, 
while in wet weather it absorbs water, becomes soft and slushy, and ruins the hard 
gravel foundation underneath. The material composing these shoulders should be thrown 
outward across the open drains, and used in levelling the roadside, or it should be other- 
wise disposed of in such a manner that it will at least not injure the roadway. When these 
shoulders have been cut off, it will be advisable to pass the road scraper over the centre 
to take away as much fine stuff, and loose stones as possible ; and on this a new layer of 
gravel or broken stone may be placed to complete the crown of the road. 

The drainage usually found on existing roads consists of open ditches on each side of 
the graded portion, with a depth of about eighteen inches. They are frequently carried 
through rises of ground past natural watercourses. Little attention is given to the regu- 
IdLrity of the grade in the bottom, nor to the amount of fall, as evidenced by the varying 
depths of stagnant water at wet soGisons. The object of these drains was more to procure 
earth to raise the centre of the road above the water line than to lower that line. The 
secret of successful drainage is to dispose of water in small quantities before it gains force 
and headway ; and for that reason it should be carried past natural watercourses as sel- 
dom as possible. , 

The best practice does not direct that the old open drains should be deepened for the 
purpose of draining the subsoil. Deep open drains are expensive, dangerous and unsightly, 
and the excavated earth generally does more harm than good to the road when 
used to round it up, especially if piled on top of gravel. When the combined cost 
of construction and maintenance is considered, a small tile drain laid under the bottom of 
each open drain is cheaper and more serviceable. It is believed by some that one tile 
drain placed in the centre of the grade is the V etter plan. In the case of an old road 
with a hard surface this is very difficult and expensive, and the roadbed^ if metal has been 
used, is destroyed by so doing. If any obstruction occurs with one central drain, in 

2 aR. 
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order to locate and remove the cause of the difficulty, the roadbed must be broken ap, 
sometimes extensively. Where side drains are constructed, they not only drain the 
foundation, but they protect it by intercepting the soakage water from the adjacent land. 
Where open drains exist, as they do on the majority of roads, the cost of excavating for 
the two underdrains is lessened, and smaller tile may be used. Outlets can easily be had 
into the tile drains for surface water from the ditches, by the use of catch-basins when 
necessary, and this is rendered more simple when two tile drains are used. 

The success of a drain largely depends upon its outlets. Frequently its useful- 
ness is largely removed if not entirely destroyed by the imperfect outlets on private pro- 
perty, the result of the opposition of the landowner, and the dislike of the municipal 
council to invoke the aid of t^e Municipal Act to enforce its construction. A drain 
without an outlet is useless. 



ROAD METAL. 
Gravbl. 



The majority of j[roads in the province which have received a surface covering, are 
metalled with gravel. It is very plentiful, and where it is to be obtained within easy 
hauling distance is undoubtedly a most valuable material for use on most country roads, 
and on many of the little travelled residential streets of towns. In localities where 
gravel is not within easy hauling distance, however, it will be advisable to consider the 
use of. other metal ; since gravel, if not found in the immediate locality, and therefore 
expensive in transportation, will frequently be found less economical in final cost than a 
better, though higher priced stone. Gravel may be described as a mass composed of frag- 
ments of stone, rounded and worn by the action of air, water and ice, the pebbles 
representing the hardest bits of the rock from which they were detached. With it, is 
commonly mingled a variably quantity of boulders, sand, clay and earthy matter. 

The rounded, water- worn character of the pebbles composing the gravel, does not 
permit as perfect a bond as is the case with a road covering of crushed stone, in which, 
the sharp angular sides take a firm, mechanical clasp. Gravel has not very satisfactory 
wearing qualities, especially when it contains an excessive amount of earthy matter; 
Where much sand and clay is contained, it should be removed by screening, and the large 
stones and boulders should be broken. If there is a large proportion of the latter, a method 
whic)i offers many advantages is to place a rock crusher with a rotary screen attachment 
in the pit, passing all the material through, thereby removing the earthy substances, and 
^ breaking the stone with the one operation. If the number of large stones is not great, 
it will be the cheaper plan to screen the gravel in the ordinairy way or, better, by a rotaiy 
screen propelled by steam, the large stones being broken by hand or used in the road 
foundation. 

When being prepared for use on heavily travelled and important roads, care should 
be taken to remove the dirt from the gravel. Sand and clay, when mixed with gravel 
afford an easy means of consolidating the road covering in such a way as to be very 
suitable for traffic in dry weather. But in wet weather, moisture is absorbed, the road- 
way becomes soft and slushy, ruts form readily, and the bond will be found of a very 
temporary nature. For little travelled roads, it may be impossible to take the pre- 
caution to screen the gravel ; and perhaps if the earthy matter is not in excess, screen- 
ing may be omitted to advantage ; it is necessary, however, to emphasize the point that 
this can be recommended fo^ little travelled roads only. 

When gravel is not screened, very niuch may be accomplished, by care in selecting 
and taking it from the pit. In drawing gravel to the roads, it is frequently the case 
that teamsters wish to be in company with each other as much as possible. For this 
reason, when loading the gravel, while there may be room for only one wagon, in the 
pit, at the point where the best material is to be found, a dozen teams will drive in, and 
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the wagons are filled with whatever stufi may be most easily obtained, whether gravel, 
«and, boalders or clay. Another common canse of earthy matter and sod being mixed 
with the gravel, is to be found in the practice of tunnelling under an overlying layer of 
«oil which gradually falls into the pit^ is mixed with the metal, and is drawn with it to 
the road. This earth should first be stripped from the surface if it does not form tqo 
deep a strata, or care should be taken as it falls to keep it from mixing with the gravel. 

In the district formed by the angle of the Ottawa and St. Lawrence Rivers, and a 
line extending northerly from the vicinity of Kingston, the surface is composed largely of 
|[lacial drift or '* till," while in some portions of this section, bedrock appears at the sur- 
face* Gravel is not very plentiful, but that which doeSa occur is of a hard quality, the 
waste of trappean rocks, contains little clay and is sometimes comparatively free from 
«and. It is to be looked for, usually, in narrow ridges and mounds formed in the 
tunnels and caves of ice, through which were the courses oE sub-glacial streams. Occasion- 
<ally in this district, more especially the easterly portion, lake deposits of the post-glacial 
age are to be fonnd in stratified layers. 

Westerly from Kingston and south of Georgian Bay, the glacial waste is overlaid 
to a greater extent by lacustrine deposits, of which the chief stratas are the Erie and 
Saugeen clays. Inter stratified with these, and in drifts and pockets, gravel is to be 
found at frequent intervals, The quality, however, is not equal to that of the eastern 
district, being composed more largely of the waste of the local limestone strata. It is 
of a soft '* cement " variety, and has considerable clay and sand mixed with it. Along 
the base of the Niagara escarpment from Owen Sound to Brantford, there is a remark- 
able bed known as Artemesia gravel, having an average width of about twenty three 
miles, and a considerable depth. This exterds easterly also, following the north shore 
of Lake Ontario, in what is known as the Oak Ridge. While this formation of gravel is 
comparatively free from earthy matter, it contains a quantity of large stones and boul- 
ders which interfere with it as road metal. It is principally composed of the water-worn 
debris of the Niagara and Guelph limestones, mixed with which are some pebbles and 
boulders of trappean origin. 

In searching for gravel, the clearest indications are usually to be found along the 
banks of streams, where any extensive strata is apt to be exposed. A post-hole auger 
affords a convenient means of making tests over the surface of the soil for gravel, but 
the best implement is generally a simple form of drill. There are cases in which gravel 
beds may be entered at the level of a stream bed, and water is thereby obtained for 
washing the metal by natural drainage, affording a cheaper means of freeing it from sand 
and earthy matter than by screening. Gravel is still being deposited in drifts and bars 
hy the agency of streams ; this will be found to partake of the character of the pit 
gravel of the locality but generally will contain less clay, although sand may easily be 
in excess. This is usually one of the best sources, as the gravel can be washed by 
natural drainage. Lake gravel is often a good metal but varies greatly. It is apt to be 
«latey, an undesirable quality. It will be free from dirt and clay, but contains sufficient 
«harp sand to secure consolidation, especially if a roller is used. Gravel which retains a 
perpendicular face in the pit in spring, and shows no trace of slipping when thawing out 
mayfgenerally be assumed to be sufficiently clean and free from clay for use on the road 
without any treatment other than is necessary to remove stones greater than one inch 
and a quarter in diameter. 

Broken Stonk. 

It is impossible to discuss the wearing qualities of different kinds of stone for 
macadam roads from the standpoint of names. Granite, limestone, sandstone, are 
names of different rocks common in this province, but to say that granite is better than 
limestone, or that limestone is better than sandstone, while true, perhaps, of the best 
qualities of each, may be quite incorrect, since a good sandstone may be infinitely prefer- 
able to a poor limestone or granite. The best stone for a macdam road is that which is hard 
and tough, not easily affected by the atmosphere, moisture, and the varying conditions of 
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climate. The choice will generally lie between a cheaper and less durable stone near at 
hand, and a m(yte costly but better stone from a distance. The city of Oleveland, Ohio, m 
for example importing trap rook from Poole Island near Bmce Mines, on the north ahate 
of Lake Superidr. This rock is very hard, tough, and for qualities of endurance can 
scarcely be surpassed on the continent. 

A great portion of macadam roads in Ontario will be constructed of limestone, since 
this rock is the most common, quarries being within easy access of almost any parb 
of the pnovince. In quality it ranges from that which is useless to that which is almost 
equal to trap. Limestone which is tough and closegrained, is an excellent material for 
TosAa on which the weight of traffic is not excessive. Some dolomitic limestones, while 
hard, appear to lack in toughness. Other limestones of a slaty texture have few wearing 
qualities, are rapidly disintegrated on exposure to the atmosphere, and should be avoided. 
Some limestones of an open, porous nature, yield readily in this climate to the effects of 
moisture and frost, merely turning into mud. But the excellent binding qualities of lime^ 
stone make up largely for a lack of hardness, a sort of cement being formed by the dust^ 
which adds very much to its durability. 

Some qualities of granite rank high, but much of it will crumble readily, and wear 
into sand. It is to be had in many parts of northern Ontario, and could be easily reached 
by boat or rail. Except when the traffic is unusually heavy on the road to be paved, and 
the best granite is obtained, the cost of transportation will debar it from use in the greater 
portion of Ontario. Gneiss, like the granite, occurs in vast quantities in the northern 
districts, and is of variable quality. That containing much felspar or mica is the least 
desirable. Semdstone is seldom of service, except when used for very light traffic on 
country roads, since it also readily crumbles and wears to sand. It is quarried chiefly at the 
Forks of the Credit. 

Limestone is quarried very largely at Qaeenston, at Hagersville and other pointi 
along the Grand river, at Kingston, and the counties east ; granite is obtainable in the 
more northern part of the province. Trap rock occurs in dikes of considerable proportions 
near Kingston and Gananoque. 

In determining the best quality of stone for road purposes, there are four prominent 
destructive agencies which have to be considered : (1) The crushing action of loads. 
(2) The grinding action of the wheels. (3) The blows from the shoes of horses. (4) 
Climatic influences of air, water and frost. 

With respect to the first three, a stone may have great hardness and splendid crush- 
ing strength, but at the same time be brittle, yielding readily to the grinding effect of 
wheels, and the blows administered by the hoofs of horses. On the other h<md, a stone 
may be able to resist, in a measure, the second two wearing agencies, those of "abrasion*^ 
and "impact," and yet be so soft as to crush readily. 

The fourth agency, the decomposing effect of the atmosphere, is one of very great 
importance. The denser stones, those which absorb the least water, are usually best able 
to resist the injurious action of frost and moisture. The weight of a stone is usually some 
indication of duralulity in this respect, the lighter stones being those of less density, and 
in consequence are the lees desirabla 

There are other features which a good rock for road-making should possess. When 
crushed they should break into a compact form. A stone that, in breaking, takes thin» 
flakey shapes, will not wear so long as one that breaks into cubical pieces, nor will it 
consolidate so readily in a roadbed, for a wheel, in passing over the side of a flat stone^ 
will throw it out of place md loosen the stones adjoining. 

The tests usually applied in determining the qualities of stone are those which indicate 
crushing strength ; Uie power to resist impact and abrasion ; the density, determined by 
the weight of the stone ; the amount of water absorbed. While elaborate trials mny be 
made, a practical man can judge of the' qualities of a stone by applying simple tests ; by 
breaking the stone with a hammar ; wearing it on a grindstone ; <»iishing it in a black* 
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smith's vice ; scratchinfi; with an iron nail ; breaking small pieces with the fingers. By ' 
fnch simple means, a general idea of the stone can readily be formed, bat no test is 
oonclusive except actual wear on the road, for varying local conditions^ lead to varying 
results. 

BOULDBRS. 

Broken stone produced from boulders is objected to as road metal on various grounds* 
The rounded sides will not permit consolidation with the minimum of vacumn. If they 
have beeh exposed to the atmosphere the boulders are very apt to be decomposed, are 
soft and will crumble readily. The mixture of difiereut kinds of rock on the road sur- 
face, some hard some soft, permits unequal wear, and produces a rough surface. 

While these are defects which certainly are not to be overlooked in the choice of 
road metal, boulders nevertheless, constitute a very valuable material for the construction 
of a road, particularly in localities where they are plentiful and gravel or bed rock not 
readily obtainable. 

i^oulders are generally the result of glacial action. A large portion of the pro- 
vince is overiaid with " till" ; that is, a mixture of boulders, clay and pebbles in varying 
proportions, brought down by the rivers of ice, and left in a broad irregularly disposed 
sheet, as the ice melted. In some instances, the retreat of the ice, as the glacial age 
passed away, was interrupted by pauses and readvances. This created the frontal mor- 
aines or ridges of debris pushed out by the glacier and deposited along its front. Subse- 
quently the inland lakes and rivers which have been obliterated by upheavals of the earth's 
surface, together with lakes and rivers now existing have covered up much of the material 
and acted upon the glacier waste in many ways. The rain also, wsishing away the 
earthy material supporting boulders on the hill tops, has left them exposed, or permitted 
them to roll to the valleys below. 

Frequently these frontal moraines are distinct features of the landscape, as is the 
case between the southern portion Hastings County and Georgian Bay, where they 
appear as rough stony hills. In other cases they form merely indications on the surface 
of the ground, the moraine having been covered with a later deposit of fine stuffs As a 
rule, the moraines are better sources of road metal than the till, since in the former caiie 
there is a less quantity of clay and sand intermingled ; while the boulders taken directly 
from the till or moraines are generally of a better quality than those at the surface of 
the ground, which have been exposed to the action of the atmosphere. 

The majority of th^ boulders to be found in Ontario are of Huronian or Laurention 
origin ; that is, rocks of gniess, trap and granite brought down by the glacial rivers from 
the distant north easterly from Georgian Bay. In some parts, rocks of local origin are 
to be found, notably in the counties of Glengarry and Wellington, where considerable 
quantities of limestone are exposed. 

In selecting field boulders, care should be taken to discard all rock which shows 
signs of having " weathered," or decomposed by the action of the atmosphere. Sand- 
stones and granites are peculiarly subject to this disintegration, while [soft limestones 
are very common. Rocks which should be condemned from this cause are those which 
crumble readily under successive blo^s of a hammer, or which show iron stains when 
broken. A little experience will quickly teach a judicious roadman to detect the st^ne 
which is unfit for road purposes. 
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PLACING METAL ON THE ROADS. 

In Older to obtain a knowledge of the manner in which grave], broken atone or 
other road metal should be placed on the roadway, it is evidently necessary to consid^ 
the objects to b^ attained by the use of a surface covering. Experience teaches ns that 
these are : 

(1) To prevent water entering and softening the natural soil beneath. 

(2) To present a hard and durable wearing surface, sufl&ciently smooth to make 
travel and the transportation of heavy loads, easy and agreeable. 

According to the first of those objects, the covering must be of such a texture as to- 
be as far as possible impenetrable to water, and ol such a shape as to shed the water to 
the side gutters or ditches. According to the second, the road covering must partake ot 
the character of a floor. In summer and in dry weather, a road made of the natural 
soil, if not sand, is a satisfactory driveway for moderate traffic. It is to make a good 
wet weather road, that metal is usually applied. K the work done on the road is not 
successful in producing this, the efforts have either been inadequate or misapplied. 

The customary way of putting gravel and broken stone on the road is to merely' 
drop the metal from the wagon, leaving it, as it falls, in a continuation of irregulsur 
heaps, to be levelled and consolidated by traffic. This metal is usually placed on the road 
in June. Yehiclee at once turn away from it and find a more eerviceable dirt drive 
along the side of the road or in the gutters. Traffic continues to follow the dir^ road- 
way until such a time, late in the fall, when it has become rutted and muddy. Not 
until forced to do so by the impassable condition of the dirt tjrack, do vehicles turn to 
the metalled portion. If this dirt track is between the metal and the ditch, the mt» 
and holes will interfere with surface drainage ; will prevent the water reaching the ditch 
quickly from the crown ; will be receptacles for a large amount of water. In soaking^ 
away, this water will pass under the gravelled portion, and assist in softening the natural 
sub- soil which, in a well made road, must be sufficiently dry and firm to support the 
weight of traffic. The gravel or stone lying loosely on the road, has permitted water to 
pass through it to the natural soil below, as through a seive. The first effect of wheels 
passing over it is to create ruts in the metal itself. These ruts in turn become recep> 
tacles to hold water, the gravel in the ruts is quickly forced aside and downward, and the 
wheels sink as far as the mud will permit them. Winter may freeze the ground, and 
afford a firm means of travel during the frosty season, but when the weather breaks up 
in the spring, the roadway, upheaved and honeycombed by the ice which formed in and 
below it, is many times worse than in the fall. 

It is evident that to drop gravel, and especially broken stone, loosely on tne road 
is very far from being an economical system of roadmaking. The summer succeeding 
the application, the road, after the ruts are worn down, may become a good driveway ;. 
yet the gravel or broken stone has been so churned, and mixed with dirt, that its life 
and durability have been largely wasted before it becomes sufficiently compact to answer 
the purpose for which it was intended. 

A great deal, by very simple means, can be done towards getting better results from 
the road covering. The metal when first placed on the road could be nicely spread with 
a rounded surface, as it is intended to lie when consolidated. The metal, particularly if 
gravel, will, during the summer, consolidate much better than if left in a high heap. Li 
the fall it will be harder, and, not presenting so formidable an obstacle to travel as & 
series of ^irregular mounds through which the horses must waie, vehicles will turn from 
the temporary dirt tracks earlier in the season, before the subsoil has become very soft. 
If at this period a man is sent along the road, with a rake to fill up the wheel tracks as 
they appear in the loose gravel, or broken stone, traffic will, in a short time, very effeotu- 
ally consolidate tiie road. The expense of a man in raking the metal inta the ruts and 
keeping the road properly rounded up during the fall and spring, will be more than saved 
in the future repair and re-metalling, while a much better road will be the result. 
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ROLLING COUNTRY ROADS. 

Although mach can be done by the use of a rake, to assist traffic in consolidating 
the metal, as indicated in the proceeding article, " Placing Metal on the Roads/' the road, 
nevertheless, should be made for traffic, not by it. A much better plan is the use oE a 
load roller, the advantages derived from which are several : 

(1) A good track is immediately obtained, and vehicles at once take the centre of 
the road. 

(2) A dirt track is not made near the ditch, and, by this means, the side of the road 
is not cut up and made so uneven as to interfere with surface drainage. 

(3) Traffic is not inconvenienced in fall by having to drive through loose gravel or 
crushed stone. 

(4) The gravel or stone is not forced down into the sub-soil by the wheels and feet 
of the horses ; is not churned and mixed with the earth, a^d there is in this way a great 
saving in the amount of metal. 

(5) There is a great saving in manual labor, and repairs are more easily and effec- 
tually made. 

An impediment to the use of heavy rollers in a good many townships, is the insuffi- 
cient strength of bridges, and culverts ; and, while valid in some instances, the objection ia 
liable to exaggeration in others. Weak wooden bridges and culverts could in many cases 
be temporarily strengthened sufficiently ; while in others, they could be entirely avoided 
by first completing the rolling on one side, and then passing aroand a block or so, ta 
commence work on the other. 

It is not probable that many townships councils will find themselves in a position 
to purchase a roller for the exclusive use of one township. In England, the county 
councils usually undertake this measure. If this were done in Ontario, the roller could 
be rented to the township^ for use on the main roads. Other townships are so situated 
that they could rent from towns- in the vicinity which o^n a roller. Or, as suggested 
in discussing stone crushers, a private citizen could be induced to purchase the roller 
under proper assurance of employment. When the benefit to be derived from the use 
of rollers is better understood they will be more generally adopted. 



DRAINAGE OF MACADAM ROADS. 

A prevailing impression with respect to macadam roads it that an allowance which 
has had the centre portion raised and levelled, with open trenches at the side, and a layer 
of gravel loosely dropped on the graded portion, has been macadamized. This is very 
far removed indeed from the principles laid down by Macadam, the principles which have 
changed the roads of England from a state of impassibility to a condition of excellence, 
unsurpassed by any in the world. 

Macadam insisted upon the theory that it is the native soil which really supports 
the weight of traffic ; • that while it is preserved in a dry state, it will carry any weight 
without sinking, and that it does, in fact carry the road and carriage also ; that this 
native soil must previously be made quite dry, and a covering impenetrable to rain must 
be placed over it when in this dry state. To the erroneous opinion long acted upon, 
that, by placing large stones in the road bed and covering them with smaller metal, 
although the sub-soil was in a soft, wet state, a good road could be made, he attributed 
the bad condition of most of the roads of Great Britain. The first requisite of a macadam 
road is drainage. 

Subject as we are, to continued autumn rains, followed by a period of severe frost 
and snow, with the attendant thawing and flooding of spring, it becomes of prime neces* 
sity that, in Ontario, drainage must be as perfect as possible. So little is the truth of 
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Umiordrmxxui^^ except ir ▼eiy rmre caae% is aitirely igiiorecL SnrfiKe dniaafgfs (^ 
cnllj ceoBitB in helping op & drive w a y in. tlie centze of the road aOowttace^ eovod «g: tiiB 
iritk a loose coating of gravely and leaving tlte excaTadons at the sde of the zoadwajr thus 
totrmed to hold water, ainoe^ although called '' draau^'' th^ seldom have ontleta The 
wat^ held in these trischea soaks into and soAena tbe fiwindatlgn of the coadbed UBtE 
tikere is a sort of ff gating iriand> 

Xo F^nedr thn state or anEairS) gravel is, br onF rTwin-Tnfthi*mt continnallT heaped on 
in the hope of in same waj' covering the water and corking up the mod. Thn 
is a very ^Epoiaive and iiiiialiTufm liii jp method of roadmaking. ITndfflcdrainii of coa- 
nmia fidd tile (provided with ootleta) to " lowor the water line " and opox diains or 
gutters (also provided with ontieta), to carry away anrfane watery are the practical meaos 
of creating a fionndation for a i iiail With a soft, wet, yielding foinndatiiHt^ a road m ao 
■Mse dmable than any other atmctsre imdrar g^iwiloy conditiims» 

Any thon^tiitfiil fiarmer who knows the ^Bbct of ttrwfflr rt wMTrmg fn hia fields wiH at 
OBce recognize its oaefnineBB in road-maknig. In the fidl, watw will be rapidly removed 
from the bed of the road and the deetructive action of frost Inssmod. In the ^ring; the 
frost will <Bffy i*^ out of the ground more ciiiickly, and sach of those periods in oali aBQ 
sprfng are shortened, whffli, with, the ftiu filiation and sor^Eu^e tfaoronghly ai^nrated, the 
rBaffa are mit only impasffibble <hl account of iSts ntnij^ but are injured by ^-**ni«t more Aaa 
in all the rranaining nine or tm months of the year. One year's statute labor witk the 
annual ftppm prininmy ^ fflffiot Dx providing proper drains for the vosidB of the province iMMud 
do more than can be done in five years witk the presmit method of m€x<^y nflrn^ the 
ooww which appear^ witn gravel or crushed aton& 

Xrndfflrdndning and grading dltould be csuxieci on grmnli-a a ifl nml y XTnleoiF dratned, 
the traffic during the eirsuing antumn and spring will usually leave a gratfed road ae 
sfaapdess and rough as a pioneer wagon track can be. If dramed, time will be a fomi- 
daliion fiflr the gravel or crm^ed atone to rest on when applied. 

A poroue aoil, like a sponge^ retains in its teitture^ by attraction, a certain amount c^ 
'watoc Whfm. water in excess of this is added^ it nnks to the Orst impenetrable sitrata, 
and firom ^kexe it rises higher and higher until it finds a lateail outlet ; juat aa water 
poured into a pail will rise higher and higher until it finds an outlet in the sadeof the 
pail, or until it fiaws over the top. XXuderdraining supplies the nec ouaa ry outlet for this 
eExceaa moisture at a proper depth fieom the eair^ce ; it ^^ Iowe?s the water line." 

Wttk plaobic days the proeess is slightly di£S»ent. Clay will absorb neady one-failf 
ita bulk and w^ght of watee; In drying; it durinks and is torn e^art in dif^e^sxt diree- 
tiona The fissm^i thus commenced by a tile drain beeome new drams to lead water to 
the tile ; and so the preema of c ontr acting and cracking continues until a net wi(3rk: of 
&Bares is produced, and the stijOfest day is thaeeby drained. 

The ii^ury done to roads by frost ^ caoaed entirely by the presence of waianr. Water 
ffxpands on freoBing^ and the more th»e is under a road, and above froait line^ tibe 
greater is the injury. In freezing; the partides of soil in immecBate contact wttk tbe 
iPBter are first compacted. When room for eacpansLon ceases within the body of the aoii 
itself owing to its saturated condition^ the aur&ice is upheaved. Whei th&wmg takes 
place the sub-soii will be found honey-combed, ready to settle and sank beneatk traffic 
H is therefore of the utn&ost importance that the soil ^lould be relieved of all water of 
nitiiratian as quickly as poanble by uncbn&ainage* The impaoEoble condition of oaoat 
roads in Ontario during the spring; often aade ^ep^ with mud^ ^ to be a U a abafce d v^y 
lacgjdy to a wet sub soil which has bemi honey^mmbed by frostL 

The^±entto which underdratnttgie should be used, must be controlled by i^<|aality 
of the soil over which the road is Laid. There are instancea on asody^ gynfielly and 
porous soils, in which underdrainoge is ao perfoctly provufed by nature tbat artificial 
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drains are not needed. Clays nearly always are beneBted to such an extent as to render 
the outlay for sub-drainage a most profitable investment. The necessity of drainage is 
farther controlled by the situation of the road. If the ground iai high-lying it will be 
leas in need of drainage ; but if low-lying, or if it receives the soakage water from lip- 
lying lands, it will usually be impossible to secure a dry sub-soil without the use of tile. 

The drain should be placed below frosty otherinse' water freezing in the tile will 
burst and destroy them. If not below frost line the drain will be apt to be stopped up 
during the spring, the period during which it is most needed. The fall should average 
one foot in 100 ; the minimum should never be less than one in 1,000. The tile should 
be evenly laid ; the capacity of the entire drain is regulated by the smallest portion, and 
to lay tile in an undulating line is equivalent to reducing the bore ; when unevenly laid 
it has a further tendency to catch sand and solid matter, producing stoppages. 

There is some dissension among road-makers as to where underdrains should be 
placed with respect to the roadway. Some prefer one tile drain under the centre 6f the 
road, this with the mistaken idea that the water will be caught as it percolates through 
the road bed. A road bed, if nicely crowned and well compacted under the roller, will 
shed the surface water to the side gutters without permitting it to pass, to any extent, 
into the road foundation. It is better practice to place two tile, drains, one under each of 
the surface gutters or ditches where they may if necessary, serve as outlets, catch-basins 
being provided to permit surface water to enter the tile when natural outlets cannot 
easily be obtained. 

The advantages of the two tile drains, one under each side of the roadway, compared 
with the plan of having one drain in the centre, are several : The two drains aie more 
effective in securing periect drainage than one could be ; the aftermath of settlements in 
the centre of the road is avoided ; the tile drains on an old road can usually be laid at a 
greater depth if placed under the old open drains ; the expense of placing one drain in 
the centre of an old road is often greater than that created by placing two drains at the 
sides ; when at the sides they may be more easily used when needed, as outlets for surface 
drains. The rule, however, of placing tile drains on each side of the roadway need not be 
rigidly followed, but should be judiciously applied, according to the amount of underdrain- 
age needed, the nature of the soil, the location and the opportunity for obtaining^ outlets. 



DIMENSIONS OF COUNTRY ROADS. 

The width of the graded portion on the majority of country roads has already been 
fixed. Various ideas have prevailed among the different pathmasters regarding this detail, 
and the width differs accordingly, ranging from ten to forty feet. In the case of old 
roads which have been coated with gravel or crushed stone, it will seldom be deemed 
practicable to change the existing width. Twenty-four feet between ditches will generally 
be found ample, while less than eighteen feet is seldom advisable. 




CROSS SECTION OF COUNTRY ROAD. 
Common field tile underneath open ditches. Gravel or broken-stone roadbed , eight feet wide. 

It is not to be understood that the width of the graded roadbed is necessarily the 
width of the metalled portion. The latter, for the majority of country roads, need not 
exceed eight feet, but for very largely travelled highways, may increase to twelve or 'even 
sixteen feet 
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The depth of gravel or stone to be used most vary with the quality of the materiidy 
the amount and nature of trafSc on the road, and the natore of the sab aoiL It is obviona 
that a dry, compact and stony sub-soil will need less metal than would a plastic clay, 
difficult of drainage. No definite rule can therefore be laid down other than that from 
six to twelve inches of well consolidated material will afford a sufficient range to accom- 
modate most circumstances. Under proper conditions, ten inches <^ metal should 
accomodate the heaviest traffic to which a gravel or broken stone roadway can be economi- 
oally subjected. 

From the edge of the open drain the graded portion of the roadway should be 
crowned with a circular rise of one inch to the foot firom side to centre. That is, a drive- 
^ way twenty four feet wide should be one foot higher at the centre than at the side. This 
amount of crown compared with European practice may appear excessive, bat with fi^^vel 
roads, and roads metalled with the quality of stone commonly available, this crown is no 
more than sufficient to provide for the wear and settlement, consistent with good surface 
drainage. 

The elevation of the road above the level of the adjacent land, need not be greater 
than is sufficient to provide against the overflow of storm water, which should always be 
guarded against. The depth of the open drain must vary according to the amount of fal 
and the quantity of water to be provided for ; also according to the sub-drainage needed 
and provided. When tile sub-drains are used, the open drain can usually be very shal- 
low ; in which case the width of the graded roadway can be narrowed, there being no 
danger of accidents such as are caused by a deep trench at the roadside. The tile drains, 
as elsewhere stated, should be placed below severe frost, usually a depth of three or four 
feet. 



CROWNING. 



A very notable defect of most country roads is the flat or even concave surface ; 
others present the opposite extreme, and are so rounded up as to be dangerously hi^ in 
the centre, making it difficult for vehicles to turn out in passing. Roads must be crowned 
sufficiently to shed the water from the centre to the open drains at the side, otherwise 
water will stand in the roadway, soak into it, soften and cause rapid wear and decay; 
but a crown higher than is necessary to properly drain th& surface is also objectionable. 

The amount of crown must be sufficient in the newly constructed road to provide for 
wear and settlement. It should be greater in the softer and rougher varieties of pave- 
ment than in those which are hard and smooth ; a gravel road, or a broken stone road, 
must have a greater crown than a brick pavement. The amount of crown needed on a 
gravel road or one of broken stone varies with each of these classes according to the 
quality of gravel or stone, the nature of the subsoil and the care taken by rolling to pro- 
vide against settlement The amount of crown for newly built gravel roads has been 
stated under " Dimensions of Country Roads," as one inch of rise to the foot of width 
from the edge of the ditch to the centre of the road, and this should be increased in the 
construction roads on hills according to the steepness of the grade. 

The amount of crown should not be more than sufficient to provide for surfiftce 
drainage. A steeper crown than is necessary tends to confine traffic to the centre of the 
road, and in turning out, the weight of the load is thrown on one pair of wheels in such a 
way as to rut the side of the road. The shape of the crown is a matter on which expert 
road-makers differ, but with the class of material available for roads in Ontario, and the 
methods and plans of construction, a form as nearly circular as possible will be found most 
serviceable, and most easily obtained. 



PROVINCIAL INSTRUCTOR IN ROAD-MAKING. 27 



HILLS. 

Roads located on hills, or along the sides of hills, are generally found difficult to 
hnild and maintain, and very often we find a very large proportion of statute labor 
annually placed on Uiem, to little effect. The difficulty usually arises from the rushes of 
storm water, from springs underneath the road, and, especially on sidehill roads, from 
water soaking from higher levels. 

The rushes of storm water are often occasioned by the practice of carrying^ water long 
distances in open drains, and finally pouring it over the hill by the roadside. If the hill is 
steep, and a cut has been made, the water is not, and very often at the time of spring 
floods and freshets, cannot be kept in the open drains, and so is allowed to make a channel 
of its own down the centre of the road. This condition is the common' result of not 
disposing of water in small quantities along natural watercourses. No water should, a-i a 
rule, be allowed to pass over the hills by the roadside, except that which naturally falls 
on the surface of the slope. Provision should be made for the disposal of water in the 
drains back of the hill, by carrying it through private property, under the auth)rity^ 
of the Drainage Act, if necessary. Property owners, however, should understand the 
wisdom of permitting drains to be constructed across their lands, wh^n the benefit to be 
derived is not only better roads but better drainage of their own fielda 

The surface drainage on hills should be very pronounced. The crown of the road 
should be slightly higher than is needed on level ground, a rise of one and one-half inches 
to the foot from side to centre being advisable for gravel roads. The crown must be 
sufficient to draw the water to the side gutters, and to do so, it must be sufficient to over- 
come the tendency of the water to flow directly down the hill, following the line of the 
wheel tracks. If the water commences to take the latter course, the wheeV tracks are 
quickly deepened to ruts, stones are loosened or protrude, and the road becomes rough- 
ened and channeled. 

Under-ground currents of water often find outlets on the hillsides. If any of thf se 
springy places occur under the roadbed, it will be necessary to tap them at a good depth 
below the surface with tile drains. In such cases, tile drains will be needed under the 
open drains at the sides of the road, and the blind drains may then be carried diagonally 
across the road into the side underdrains. The open drains will sometimes need to be 
protected with cobble stones, if the hill is long or subject to damaging rushes of water. 

Roads passing along the sides of hills are frequently softened and injured by the 
soakage water from high lying lands. This water should be intercapted before it paases 
under the road, by a deep drain along the side of the roadway next the hill. Tile should 
be used, if possible, instead of a deep open drain, and the trench filled with gravel, stone or 
other porous material, to more readily intercept and absorb the soakage water. 

Municipalities will usually find it a measure of economy to bring hill roads to the grade 
at which they are desired to remain as quickly as possible, and to this end special money 
gremls will be necessary. To leave such work to be performed by statute labor alone is 
not often satisfactory. The grading done one year is apt to be so inefficient that it is, in 
a largo measure, destroyed by the rushes of water in the ensuing wet seasons. The road- 
way, moreover, being annually covered or cut for a number of years, is slow to settle, 
becomes impassable on the slighest provocation, and absorbs labor which is needed by 
other sections. Municipal grants are needed on main roads, but they are also 
needed in doing permanent work on the lesser travelled roads, where hills or other unusual 
circumstances of location render the construction of roads a matter of more than average 
difficulty. The labor and cost of road building should be equalized as far as practicable 
amcmg the different SjBctions of the municipality, so that efforts put forth in road improve- 
ment will not be retarded by discouraging difficulties. 
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EMBANKMENTS AND CXTTTINGS. 

The protection of the sides of cuttings and embankments should be skilfully 
attended to. It is very common to see these washed away in places after a heavy rain, 
or after the spring thaw ; the sides of the cuttinfi;8 settle into and fill the open drains^ 
and the water is forced into the road ; the sides of embankments wash away leaving 
dangerous holes in the road. The tendency is to make cuctings and embankments too 
steep, with a desire to do the least possible amount of work. 

The stability of earth slopes is endangered by the action of air and moisture, 
especially by alternate frost and thaw, and depends on the ease with which water is 
diidned away. A certain amount of moisture increases the strength of the slopes, but 
too much acts like a lubricant, and reduces the e^rth to a semi-fluid condition. Clay 
retains water and becomes pasty. Sand, if in a basin of water-holding earth, becomes a 
quicksand and is completely unstable. A mixture of sand and clay, the former favoring 
it^e access of water, and the latter preventing its escape, is one of the most difficult cases 
to deal with. There is a certain " angle of repose " at which the tendency of earth to 
slip is overcome, lliis angle varies with different kinds of earth, under various condi- 
tions of moisture. Wet clay is troublesome, and an angle of about 16 degrees is some- 
times needed to secure it. Well drained clay, however, will rest at an angle of 45 
degrees, or a slope of one to one. With average gravel and compact earth, a slope of 
one to one is a safe angle, although first-class gravel will retain an almost vertical face for 
a considerable time. Sand varies greatly, '* water sand ** being no better than wet clay. 
Dry sand usually needs a slope of one and one-half to one. Vegetable earth, also, is apt 
to be unstable and needs a slope of one and one-half to one. Rules of this description 
cannot be laid down with sufficient accuracy to be of use, except as they serve to indi- 
cate what is to be expected with different soils. The qualities of soils are so variable 
that it is necessary to learn by observation what slope is needed for a particular piece of 
earthwork. 

The natural form of an earth slope when in permanent repose is a concave ourve, 
with the flattest portion near the bottom. There is a careless tendency to leave the 
slope rather in the opposite form, with an outward curve. Convex or straight slopes 
will invariably slip until the natural form is obtained, and in cuttings or embankments 
approaching ten feet in height, care given to a proper construction in this regard is 
always profitable. 

A dry stone wall at the foot of an embankment or cutting will protect the drain 
from slipping earth. A coating of sod is one of the best protectors to the slope ; and a 
few inches of vegetable mould over the surface, with a liberal sowing of grass seed, is a 
measure sometimes adopted. 



LOCATION OF ROADS. 

A very great number of the roads in this province are faultily located. This baa 
resulted not only in waste and inconvenience in transporting loads, but has very materi- 
ally increased the difficulty and expense of building and maintaining the roads. The 
basis of l^nd surveys must be rectilinear ; concessions and lots should in the survey be 
ma) ked off by straight lines. The difficulty has arisen from blindly following these lines 
in the construction of roads, irrespective of their suitability for the location of a road. 
Wlule land has been subdivided by straight lines, it was never the intention that these 
lines should mark unalterably the route of roads. 

There is an advantage to the farmer in having all his fields of rectangular shape, as 
they can be cultivated more easily than when outlined by circular or irregular lines. 
There is a disadvantage, too, in having an estate cut into separate sections by diverted 
higiiways. These are obstacles to the proper alignment of roads in long settled and 
populous districts, but present little difficulty in new portions of the province. How- 
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ever, it is usually very much more to the interest ct a property owner that the roads 
leading to his farm should be good and easily maintained than that his farm should be 
in a compact block with the roads to it impassable during a portion of the year, and even 
then expensive to build. 

It is, of course, desirable that a road between two points should be as direct and 
short as possible. But a road is not necessarily more direct because it follows absolutely 
one pointing of the compass. The line followed by a vehicle, leading up the hills and 
down into the valleys, may be no shorter, nor perhaps as short, as a diverging route fol- 
lowing comparatively level ground. Not only may nothing be gained in point of direct- 
ness by following the line of the original survey, but there is to be considered the greater 
horse power required to move loads up and. down the hills, demanding, too, a greater 
expenditure of time. 

The expense of building a highway is materially increased by steep grades.' A moder- 
ate divergence of numerous highways in the province would do away with many expensive 
and unsatisfactory cuts and fills, and with a large number of bridges. The unsuitability 
of the soil also, if low lying, swampy, or composed of vegetable matter, may render advis- 
able a change of, location in favor of a course which will ofier a firmer and more easily 
drained subsoil. 

Directness must frequently be sacrificed to obtain an easy grade, and to avoid 
expensive construction over bad ground^ cuttings^ fills, bridges and excessive grades. 
Councils are authorized to alter the location of roads by the Municipal Act, in a manner 
lair to all parties, and it is advisable that this power be judiciously used whenever cir- 
cumstances render it practicable. Opposition will no doubt be offered in some cases by 
the individual property owners affected, but councils representing the general public have 
a responsibility resting upon them which should not be shirked in a matter so important. 



REPAIR AND MAINTENANCE. 

Roads should be repaired, not once a year, nor twice, but as soon as signs of wear 
appear. The statute labor system as usually operated, with one annual overhauling, is 
the most wasteful plan that could be adopted. Ruts should not be allowed to form in a 
gravel or stone road when once. properly constructed, but material should be kept in place 
by a constant use of the rake. Settlements and hollows snould not be allowed to hold 
water and create a pitchhole for want of a load of metal. Drains should not be allowed 
to become obstructed, thereby saturating and softening the whole roadbed, because it is 
nobody's business {o spend a few hours in freeing the water. Culverts should not stand 
full of water to be burst by the expanding ice because of a neglected outlet. An almost 
inexhaustible list of these everyday occurrences could be mentioned, which in themselves 
apparently trifling, become in the aggregate of very great importance. Road-making is 
mfule up of details none of which can be overlooked, except at a loss. 

. The pUhmaster should have power to give immediate attention to all emergency 
work rendered necessary by washouts, etc., either by personal or hired labor. Under ^he 
advice of the supervisor, he should be able to send a man over the beat as often as neces-' 
■ary to repair the effect of ordinary wear. Better still, a man should be employed to 
devote his whole time to a certain mileage of roads, which would include a number of 
beats, to make repairs as they become necessary. Every farmer, too, should appreciate 
the value of good roads sufficiently to voluntarily devote time to the roads passing his 
property, rather than permit them to become bad or impassable because of neglect. 

If a general municipal system of employing a man to take care of certain beats is 
not practicable, a plan followed in at least one township may be of service ; in which the 
residents interested in certain of the main roeids have subscribed an amount sufficient in 
all to keep a man constantly engaged on each road. As a measure of economy, it i» 
certainly advisable to adopt some means to prevent the roads getting out of repair. 
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ROAD MACHINERY. 

ImproTed and modem road-making machinery is as necessary in the construction 
and maintenance of highways as are self-binders in the harvest field. Roads cannot be 
weXL or economically constructed without suitable tools and implements. I! a workman 
is known by the condition of his tools, a very damaging reflection is certainly cast upon 
the majority of townships. Not merely are improved machines seldom employed, but 
the scrapers, plows, wagons, etc., used in the performance of statute labor are rarely on 
hand as needed, and the utmost carelessness is observed with regard to them. 

Gbadbrs. 

Road-grading machines are now very commonly used by townships. Their greatest 
value is in the shaping of dirt roads. The crowning of the roadway can be done very 
rapidly by their use, and for this work alone every township requires at least one grader. 
Some townships using as many as four, feel that they are needed. On gravel roads there 
is a marked tendency for ruts to form in such a way that the metal is forced upward and 
out from the wheel tracks, and a road grader can very profitably be used to level the ruts 
by scraping this gravel back to its place. Another important quality in the maintenance 
of gravel roads, is the facility with which the shoulders of the roadway can be cut off. 
These shoulders usually consist of square comers left in the original construction of the 
road, augmented by dusty material washed down from the centre. They obstruct the flow 
of water from the graveUed portion to the open drain. When cut off by the grader, the 
material should be thrown outward and across the ditch and used in levelling the sides of 
the road. 

The stuff' from the shoulders and from the ditches should never be drawn to the 
centre of the road, a practice which has ruined a number of excellent gravel roads. It ia 
a mixture of dust, clay, horse droppbgs and sod. Placed on a good gravel foundation^ it 
may afford a temporary benefit in summer, but in wet weather it works the destruction 
of the entire road. The shoulders having been formed, the proper treatment, as stated in 
the section on " Existing Roads," is to crown the roadway with clean graveL 

Rock Orushkbs. 

The rock cruf her is one of the most important of modem additions to the list of 
road-making machines. By their use stone can be crushed so much more cheaply than 
by the old method of hand breaking, thai, so far as cost is concern^, stone rosuis are 
within the reach of every municipality having suitable rock in the vicinity. In the treat- 
ment of gravel a crusher is frequently most valuable, since, if containing many large 
stones and boulders, it will be possible to place a crusher in the pit and pass all the 
gravd through. A rotary screen attached to the crusher and driven by the same power 
will screffli the resulting metal^ removing sand and clay. Whenever a crusher ia 
employed the rotary screen should be used also to separate the road metal into^ grades 
aocording to size. 

The most common type of rock crushw is that in which the breaking is done by the 
opening and shutting of strong iron jaws arranged so that they can take in large stones, 
tnd, by successive openings and shuttings, fracture the stones until the fragments are 
snfliciently small to drop between the lower margins of the jaws. The fragments are 
there caught in a chain of pockets, or elevator, and passed up to the rotary screen, which 
is 80 designed as to separate the product into grades according to size. 

Back, crushers can be readily moved from place to place, and where boulders are 
plentiful in the fields along the road, may be set up so as to crush stone for short sections 
oi road as required. Municipalities in which boulders are plentiful, will find the property 
owners willing to provide, at the orusher, all the stone that can be gathered from tfa^e 
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Rollers. 

Road rollers, the benefit of which are referred to elsewhere, are of designs to be 
operated by horse or steam. Horse rollers nsually consist of one main roll in two sections. 
The standard diameter is fitty inches, with each section twenty-six inches wide, giving a 
total rolling width of fifty-two inches. The standard weight is about four tons, but may 
be increased by loading to six or eight tons. The reversible type, whereby the tongne 
may be revolved from one side to the other is to be preferred. 

Steam rollers fi^enerally weigh from ten to twenty tons, the most popular being of ten, 
twelve or fifteen tons. For country roads d. weight' of ten tons will be sufficient, espec- 
ially on gravel roads, and in view of the strain on culverts an bridges In towns twelve 
tons, with the ability to load more heavily for surface consolidation, will be satisfactory. 
If it is proposed to rent it for township work, ten tons will generally be better, and will 
give excellent results. The lesser weight, while requiring more repeated operation to com- 
pact the road metal, is believed by some to do more durable work. Steam rollers, of 
which illustrations are given, are all very much of the same type. 

Sblbotion of Maohineby. ' 

In all kinds of machinery, the most important points to observe are simplicity of 
design, quality of material and workmanship, ease of operation, lightness of draft, and 
adaptability to the work for which it is intended. 

Operator. 

Giaders, crushers and rollers should not be passed around from section to section for 
everyone and anyone to operate, but capable men should be employed for this purpose 
and should always accompany them. It is further necessary to see that the operator is a 
man who knows something of road-making and of machinery, and has good practical judg- 
ment. A machine of itself possesses very few of these qualities, and unless the operator 
does, dissatisfaction and failure will result. 

Purchase of Maohinbbt. 

With regard to the purchase of these machines, it is desirable that every township 
should possess at least one grading machine, and as many more as circumstances may 
require. The extent to which broken stone will be needed and the location of the quarry, 
will suggest the best policy to pursue with respect to the crusher. When one crusher to 
provide stone for the main roads of a county is sufficient, it may be advisable for the 
county council to own it, arrangements being made with the various towns and township 
municipalities, either for the rental of the machine or for the purchase of the. crushed 
metal. Circumstances may render it advisable for a private citizen to provide metal at a 
fixed price per cord ; thus a man owning a threshing machine, and having the steam engine 
idle for a portion of the year, might be readily induced to consider such a proposition, to 
the advantage of all parties concerned. If water power is available within reach of a 
quarry, it will afford a cheap means of obtaining the requisite power. 



BRIDGES AND CULyERTS. 

Experience has shown durable improvements to be the most economical. One of the 
most common leakages of municipal funds arises from the maintenance of temporary 
wooden bridges and culverts. The life of a wooden structure is, at the outside, not more 
than one-half or one^third that of an iron or stone bridge, or culvert of cement or masonry, 
while the cost of keeping the former in repair during that period, is very considerable. 
The price of the tiiiiber is constantly rising, and, in many localities, first class material is 
difficult to obtain at any reasonable price. The cost of iron has been very much reduced 
of recent years and will probably become still less. 
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Good judgment is reqoired in estimating the right sise of wmterwaj for a particular 
location. Elaborate rules might be given for determining the probable flow of water from 
a given area, bnt these would be of little assistance tn the oooncillor. In this respect^ 
consideration has not only to be given to the amount of the area drained, bnt also to the 
amoimt, slope and general shape of the lands drained, so as to know whether the water 
will reach the calvert or bridge rapidly and in a large body^ or gradually with little force. 
The waterway must be capable of accommodating not merely the ordinary flow, bat the 
nnnsnal floods. Water checked and permitted to back np is a frequent source of wash- 
outs, and in the case of culverts permits the water to soak into and soften the roadway. On 
the other hand a waterway larger tlian is necessary is needlessly expensive, so that careful 
consideration as to the size of the culvert or width of span is a matter which must be 
urged. Error should be on the side of an excessive, rather than insufficient capacity. 

When the country was covered with forest, the water was impeded in its flow over 
the surface of the ground by fallen timber, and rough and broken land ; and after reach- 
ing the stream, violent rushes were prevented by standing timber, accumulations of float- 
Uig ^8f ^^^ other debris. These obstructions were taken away with the removal of the 
forests and the cultivation of- the soil. Drains have been made, and furrows created by 
the plow, to lead the water quickly to the streams. More recently we find the ravines 
being stripped of their timber, thus giving an uninterrupted course to the waters swollen 
by the storms of autumn, and the melted snow and ice, and heavy showers of spring. In 
the construction of bridges and culverts these considerations roust not be overlooked, and 
for this reason those in charge of township roads should make a systematic study of the 
volume and behavior of streams passing through every opening. When building or re- 
building any of these structures, ample provision should be made for the free passage of 
water. 

The present practice is generally in opposition to this principle, the tendency being 
to construct a narrow channel in order to lessen the span of the bridge or culvert. A 
disposition to use iron, stone or concrete on account of its permanency is exhibited, but 
with this there is a tendency to construct the channel so as to bring the cost within the 
limits of a certain amount appropriated for the purpose. From this cause numerous 
costly structures have been and are being gradually washed away at the times cf great 
water fall. 

Permanency in these structures does not consist in the use of durable material only» 
but also in so designing them as to provide sufficient capacity and power of resistance 
to any strains likely to arise. 

These requirements cannot be measured by the ordinary or the average flows but 
by the heaviest rushes of water. Economy in this matter does not mean the saving of 
a few dollars in first cost at the risk of efficiency, but in the expenditure of a sufficient 
amount to proviae for every emergency, thus securing the investment. 

Bridges. 

It is the custotiQ, in erecting iron bridges, to advertise for tenders, and too fre 
quently a committee or cotmcil completes the purchase without any advice on the matter! 
the lowest tender being accepted, irrespective of the quality of material, workmanship os 
design of the bridge. There is as much variation in the quality of iron bridge as 
the quality of timber bridges. 

No one pretends to be a capable judge of timber without considerable praotic 
experience, and with iron there is an equal or greater occasion for being able to det 
any weakness. Wrought iron should meet the standard of the cold bend test, by -whic 
it may be bent, without fracture, until the ends are no farther apart than the thiokne 
of the iron ; small bars should not have a less ultimate strength than 55,000 pounds 
square inch, nor an elastic limit less tlian 24,000 pounds. 

The sustaining strength of a bridge is dependent upon the weakest portion* jast 
the strength of a chain is dependent upon the weakest link ; and for this reason the mat 
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ol mj^Ving joints is of very great importance. The tendency is to permit all joints to be 
riveted, a draper method than maUng *' pin " and '* screw " joints, but not so strong and 
durable. 

The design of an ordinary highway bridge is chiefly a matter of economy in material, 
■0 long as one of the standard forms of beam truss, suspension truss, or bow string is used. 
No design should be adopted in which the amount and character of every strain cannot 
be fully determined. But in all these matters respecting the merit of iron, joints, 
design, it cannot be expected that the average councillor will be able to form, with cer- 
tainty, a correct conclusion. It is unreasonable to expect it, and the council which 
undertakes to purchase an iron bridge of any considerable dimensions without the assist- 
anoe of an expert in iron bridge construction is unreasonable in so doing. To erect a 
structure which is not positively known to guarantee every probability of safety at the 
time when the greatest strain is upon it^ risMng property and endangering life, is little 
short of crime. 

In choosing an iron bridge, it is as well to permit the bridge companies to prepare 
their own plans and specifications ; but these with the stress sheets, should be submitted 
to an expert builder of iron bridges, and the council should then be guided by his deci- 
sion. If his services cannot be employed throughout the construction, he should at least 
be called upon after the erection of the bridge to see that the work has been completed 
according to the specifications. , There are, doubtless, honest bridge companies, but, in 
competition, when the lowest tender is likely to be accepted, experience has proven the 
tendency to lower the cost by using low grade material and workmanship. 

Stone bridges are the most handsome and durable that can be built. The life of 
such structures is limited only by the quality of the material and workmanship. Bridges 
of stone arches built in the time of the Roman Empire are still in existence. Owing to 
the greater cost, however, they are very rarely met with in Ontario, except in localities 
where stone is plentiful. Witii stone that resists decay, with the best quality of cement, 
with well designed and carefully formed arches and piers, bridges of masonry leave little 
to be desired in regard to durability. Such arches are monumental, will resist with little 
Impair the wear of centuries, and certainly no form of bridge architecture will accord 
better with the landscape. 

Culverts. 

As with bridges, a large portion of the funds of a municipality is wasted on poorly 
oonstructed wooden culverts. Wood is only of temporary duration and usually readers 
poor service while it lasts. For the smaller sizes, cement, earthenware (sewer), iron and 
box stone culverts should be used. For larger culverts, arches of stone or brick are to be 
preferred. ' 

Pipe can be safely used up to a diameter of twelve inches. The capacity of the 
oalvert may be increased by laying two parallel lines of pipe. In laying the pipe, the 
bottom of the trench should be rounded out so that the lower half of &e pipe will fit 
securely, with proper depressions for the ** collars " or sockets, and the earth should then 
be rammed around the pipe solidly, but carefully so as not to fracture it. Pipes are 
not affected by the expansion of the earth around them, but care must be taken to pro- 
vide a good fall for water, with provision for taking the water freely from the lower end. 
Water standing and freezing in the pipe is liable to burst it. 

A culvert should be able to discharge water under head without damage to itself, 
and for this reason it is generally advisable to caulk or close the joints to prevent water 
from forcing a' passage through the joints and along the outside of the pip^. For a simi- 
• kur reason, and to protect the pipe from injury by accidental blows, it is advisable to 
place a bulk head of brick or stone at each end. The foundation of this parapet wall 
should be placed below the action of frost In constructmg the bulkhead at the outlet, 
it should be set so as to provide a rapid fall to avoid the danger of settlement. 

3 O.B. 
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For oulverte requiring a greater oapaoity than that offered by three lines of twelTe 
inch pipe, stone masonry should be used thionghoat. Where large flake stone is plen^jfalt 
a very cheap colvert for all small sizes can be bnilt by laying two side walls and coverii^ 
with flagstone. 

For culverts of from five to fifteen feet span, brick or stone masonry should always be 
employed. The form of the arch is a matter of very great importance. Semicircles, or 
full centre arches are simple and strong, but in large spans a correspondingly great rise 
is necessary, which may require an obiectionable height. To avoid this, compound curves 




may be used, but should always be designed by an engineer for each particular ca"^ ^n^ 
skillfully erected, as certain mathematical principles have to be observed. The nul)^ 
of centres must be uneven^ the tangent at the crown must be horizontal and the tange^ 
of the curves at the springing must be vertical. 

Oement concrete is being used to some extent in the construction of culverts, ai^ 
with first-class cement, workmanship and design, will produce excellent results. It i 
important to place the foundation layers of concrete on a firm and unyielding strata oi 
earth, well below frost and safe from the action of running water. All walls should havii; 
a batter on the side next the embankment as & protection against the thrust of freezinc 
earth. Orib work should be firmly braced so that the cement may be thoroughly rammed. 
Coarse gravel, from which clay and earthy matter has been removed, may be used in form- 1 
ing the concrete, 'but clean broken stone is much better. The sand should be clean and \ 
sharp. The cement should be of some favorably known brand, delivered in barrels or other i 
equally safe receptacles, and should be stored in a tight building, or otherwise properly ! 
protected from the atmosphere. Oement which, when opened, indicates by a granular { 
appearance that it has been acted upon and set by the admission of moisture should be ' 
rejected. 

On roads over which one hundred vehicles pass daily, one may, in almost any town- 
ship, see the drivers compelled to check their horses to a respectful walk, and then bump 
over the corners of a box drain or culvert standing above the road. The time and energy 
wasted, the injury to vehicles and annojance caused in this way would build, a score of 
times, good and durable culverts which would not interfere with travel The wasteful- 
ness is plain, the remedy simple, and as such, illustrates the little thought which has beoi 
given to the care of highways. 



jWAGON TIRES. 



Vehicles designed for carrying loads of a ton or more should have tires at least four 
or, better, five inches wide. With expensively built stone roads the effect of narrow tires 
may be so repaired as to keep the road in a fairly good condition though at very great 
cost. But broad tires are particularly necessary on r>ads such as are constructed in thilB 
country. Narrow wagon tires are the greatest ^ destro vers of gravel and broken stone 
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ee iiifir loads biiilt and maintained as they are in Ontario. Even with traffic which is not 
^^ ezoMsive, our country roads will not he kept in a moderately good condition so long as. 
^ttt tiiej are subjected to the strain placed upon them by narrow tired wagons. 

There are two aspects of the question of tire widths tQ be considered. 
hoiji; ^^j rj^^ relation of the tire to the amount of horsepower needed to move the load. 
[q.u (2) The effect of differ 3nt widths of tires on the roads. 

ipmi Witii respect to the first of these/ the tractive force required, the effect of the width 

of tires varies with the condition of the road. Oh a smooth, hard, unyielding pavement 

there is practically no difference. With soft roads, deep with semi-liquid mud, the 

advantage is slightly in favor of the narrow tire, since the wide feloe has a tendency to 

carry the mud with it. It is with the intermediate stage, such as exists on a good gravel 

[or dirt country road, that the benefit arises. Through such surfaces the' narrow tires cut 

I and the load is, in effect, being constantly drawn up hill, but the broad tires roll smoothly 

I along the top. A wagon having tires wide enough to keep the wheels from cutting into 

/ the road will plainly draw more easily than one which plows through the mud instead of ' 

I nmning over it. Experiments have shown that the loads which on narrow tires sink to 

I the axles can be drawn without difficulty when broad tires are used. The broader base 

( .takes the firmer hold of the road, and the wheel revolves more easily and perfectly. It is 

I admittedly the case that wide tires are an advantage on farms, but there appears to be a 

Spersistent effort put forth to prevent their use on the roads. 

r caV It is urged against wide tires that they do not roll freely in the ruts made by narrow 
be nuV'es. So long as narrow tires are commonly used this will be the case to some extent ;. 
e tange"* on the other hand, if wide tires were generally used the ruts would not exist. In 
tcase, with narrow tires the bottom of the ruts made by the narrow tires are uneven, 
verts sjf^® narrow rims are constantly grinding against the sides of the ruts, creating the 
. J. jkpst friction, so that the objectionable difference is not so great as appears on first 

strataa ^^'^^^^^^***^^' 



mid havi ^ is further contended that the wide tires come in contact with more loose stonea 
- freezing lo those with a narrow tread. The greater resistance offered in this way is more 
rammed, ounter-balanced, however, by the loose stones dropping into the narrow ruts. In 
in form- ® ^^^^ ^^ wheel goes to the stone, in the other the stone gets in front of the wheel. 
ean and Iregular bottom of the ruts, and the stones in the narrow ruts keep up a constant 
or other ^o^ of the wagon, which transmits a swinging motion to the tongue, galling and 
properly ^S ^^ horses and destructive to conveyances. 

ranoiar Boad tires actually improve a road by rolling it down hard, and leaving it smooth 
)ald be m water run.s off without doing injury. Narrow tires cut and grind, burst and plow 
fay into the road, leaving ruts and holes to catch and hold water. The difference 
y town- W ^^® ^^o is on a par with the difference between a piclc and a pounder. The one 
1 bump gi ^^^ other consolidates. 

energy ie narrow tire is a rut producer. With a load of say 2,000 pounds, each wheel 
:ore oi lupport 500 pounds. Then a narrow^ straight line, the width of the tire^ 
isteful- ipport 500 pounds. Wiik niBcadam, gravel and dirt roads the narrow tires com- 
s been ianed muat have a greater bearin^^, and ho, the width of the tire being fixed, the 
ks into the road so as to esc tend the bearing along its circumferance. In this 
the rut is eominenced. Other nairow wheels follow, deepening the rut and ^ 
the earth around it» Aftei^ a rain water lies in the hollow to assist the work' 
.CJtiriti. 




t "h^f>.%ry ani a benefit rather than a detriment to the road. They 

"f ix r.jtf< r. Jnetmd of a bearing of one and a-half or two inches, 

5t ioar ^^h t> rM ri»ed to four, ^ve or more inches. The advantage 

w tires K in u'tt sink at all so deeply into the road as do the 

ij^cst ( K'tasiii th^' road as well as lengthways. Their broad 

- «»i ffiaiiity^ and the consequent jolting is avoided. 
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'Phf^ rirv iwe pmh looM itoiiM before them, tearing np the rosd, ss do outow tirea^ baft 
pAMi r^'^rn* t>mm, preving them into the toad. Ckiiming, npheaving and fractnring do not 
•fiV«i p)ii<M^ M with narrow tirea, the road ia oompacted and oompreaaed, and rendered 
rti«n^>>7 \¥sm p^rriotifl to moiatnrei Thia meana that at tJl timea the road is better, while 
lHa i^rmf. of mnint^nanoe is verj greatlj rednoed. Were the benefit of broad tirea bett^ 
nnH'^fftt/wl in Ontario, oar imimproTed roada would be very much leas cat ap, and 
jwpfovAd foad« wonld be more cheaply kept in repair. 

In (I^ROfNnding hilla with heavy loada, it ia a freqaent practice with teamnters to lock 
r^n«^ <>r mf^tf> whectlfl. It ia evident that the iig'ory reaolting to the road, which ia verj 
ift^dt in any oaiie, is roach inoreaaed when the load is sapported by cattin^g tirea. Hills^ 
f^vr^n nri<\fir ordinary traffic, are expensive to maintrfiin, and the width of the tire used with 
Irx^kod whimli becomes a very important consideration. In nearly every part of ths 
^ovinoA, this is the oaae to some extent. Bat there are districts where bilk, many oi 
rhf^m nify-p, are of constant oooarrence. In sach localities the practice of locking wheak 
is vfity oommon, and the necessity for wide tires is of the atmost conssqaence. 

While A width of four or five inches is very satisfactory on farm wagcms, the drayi 
snd tonnage wagons used for the transportation of excessively heavy freight in towns 
40\\\d r^HHonably be twice this. England, and i^ the progressive £^ropean coontries^ 
havh laws regulating the width of tiies according to the load vehicles are desi^^ned ta 
rtrtiw. Bometimes the width is regulated by the size of the axle. In France, a coontry 
which uresents some of our most perfect models in road- making, tires on market wagona 
mnKA from three to ten inches, the majority being from four to six. The gauge of the 
wheels is sometimes set so that the track of the front wheels comes inside the track of the 
rear wheels. In New York State the turnpike law grants reduced rates of toll to vehicles 
with broad tires. The Michigan road law provides that users of wide tires are entitled ta 
a rebate of half their road tax. 

That wide tires are not more generally used in this country is to some extent the 
result of prejudice. People are not accustomed to seeing them, and wide tires, therefore, 
appear strange and awkward. When wide tires are generally used, as they certainly will 
be, the reverse will be the case, and narrow tires will be looked upon as the oddity, and a 
very objectionable ona As a means towards overcoming this practice, town and city 
municipalities co^ld well afiord to provide their watering carts, garbage wagons and other 
vehicles used in corporation work with wide tires. 

City and rural municipalities cannot too soon set laws in motion in this regard 
Obviously the use of wide tires cannot be made immediately compulsory, without wwking 
injustice. Provision could be made, however, that a by-law regulating the matter would 
oome into force after a term of years ; fair warning would thereby be given, uid litUe 
inconvenience would be felt. Before the time for enforcing the by-law had arrived, ^ 
use of wide tires would, in anticipation, have gradually become more common. The 
beneficial effect of wider tires would then be apparent to all, and public opinion would 
demand and sustain the enactment. The people are competent to judge in tins matter, as 
in others affecting personal and public interests. The great reason that wide tires are not 
now used is that the public has not had an opportunity to judge of their merits in a i»racti 
cal manner. Further, the users of the road have in the past looked at the matter ol 
draught only. They prefer wide tires on the farms because the fields and lanes are liot eat 
up by them. The roads, however, have been regarded as public property, and the users hvn 
not felt a personal interest in their condition. 



INSTRUCTION FOR PATHMASTERS. 

The council and road supervisor should use every means to interest pathmasteca M 

the subject of road improvement, and to keep them interested. An association of towA> 

ship, or even county pathmasters, should be f<»rmed to meet annually fix diacussioii asid 

for the interchange of ideas, and it should be (me of the duties of every pathmaster te 

^attend this convention. The council should see that the pathmast^rs are provided willi 
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printed matter, containing good practical hints on the principles of road-making, and the 
Dest means of carrying them into effect A namher of the, directions most important to 
follow may, as a simple measure, accompany each year's road list. The following is a 
model set of rules, which could be impressed on the pathmaster by this means : 

(1) Carefully plan and lay out the work before calling out the men. 

(2) When preparing plans, keep the work of succeeding years in view. 

(3) Call out ior each day only such a number of men and teams as can be properly 
directed. 

(4) In lajring out the work, estimate on a full day's work from every man, and see 
thai it is performed. 

(5) See that all the gravel hauled is clean. 

(6) Every wagon box should hold a quarter of a cord of gravel. 

(7) Specify the number of loads to constitute a day's work. 

(8) Properly grade and crown the road before putting on gravel. 

(9) A fair crown for gravel roads is one inch of rise to each foot of width from the side 
to the centre. 

(10) Give the roadway on hills a higher crown than on level ground, otherwise water 
will follow the wheel tracks. One and one-half inches to the foot from side to centre will 
be sufficient. 

(11) Spread the gravel evenly over the road, and keep it raked or scraped into the 
wheel and horse tracks until consolidated. A road roller should be used for compacting 
the gravel. 

(12) On all gravel roads, crown the roadway by cutting off the sides, patting new 
Material in the centra Do not cover the old gravel foundation with earth from the side. 

(13) Make the width of the road as uniform and the grade as easy as possible. 

(14) Remember that good drainage is absolutely necessary. 

(15) Whenever water stands on the roadway, or by the side of the road, or whenever 
the ground is seen to remain moist, better drainage is needed. ^ 

(16) See that drains are free from obstruction, that they have a good fall and proper 
outlets. 

(17) Surface water should be disposed of in small quantities. Great accumulations 
ire hard to handle and are destructive. Obtain outlets into natural water courses as often 
is possibla 

(18) Instead of having deep ditches to underdrain the road, use tile. 

(19) Give culverts a good fall and free outlet, so that water will not freeze in them. 

(20) Make early arrangements for having on the ground when required, and in good 
repair, M machinery and implements to be used in the performance of statute labor. 



SNOW OBSTRUCTIONS. 

To prevent the roads becoming obstructed by snowdrifts during the winter months 

kas become an important question in nearly every portion of the province. , 

Snowdrifts are caused by the obstruction of the currents of air, those close to the 

ground, which are carrying the drifting snow. Where the forest covers the ground, the 

vinda have not sufficient strength to carry the snow, so that it lies evenly, and with a 

, uniform depth. Wherever the land has been cleared, currents prevail, and the velocity 

of these currents depends upon the extent of the clearing. The completeness with which 

I the oDuntry is being stripped of trees ia largely responsible for the blocked condition of 

I #ur roads in winter. 



"'i-';^"' ^ ^^^f^j 
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Fences along roadways should be either entirely open or very dose. The inter- 
ibediate stage, found in the rail fence, ofPers f n obstruction to the wind but permits the 
drifting snow to pass through, subside, and pile up on the sheltered side of the fmioa 
This is one of the most common causes of blockades. High, dose, board fences have been 
built by railway companies at certain points to prevent drifting, and have proven very 
effective^ but the cost is prohibitive for ordinary highways. The drifting snow is dose to 
the ground, and such fences obstruct the vdocity and change the current of the wind, 
causing the snow to fall beside the fence, before passing over or through it into the 
roadway. 

Open wire fences along the roads have been encouraged by many munidpalitiea, the 
council generally providing the wire. Wire fences prevent the snow from accumulating 
so as to form banks and pitch holes, and is a dedded improvement, but by no means a 
complete preventativa The uninterrupted current of the wind constantily moves the 
loose snow into and fills up the beaten sleigh path, making traffic heavy and graduaUy 
raising the centre of the road to such a height as to render turning out into the loose 
fnow dangerous, esp#)cially with loaded teams. 

A necessary adjunct to open wire fences along the highways is tree planting to break 
the current of wind, and to prevent the sweep across wide clearings in which it gathers a 
large amount of snow. By this I do not mean planting trees along the roadway only, 
but along the division fences on the farms to interrupt the vdocity of the wind before it 
reaches the roadway. Observation will prove, wherever this plan has been adopted, or 
where orchards, groves or hedges exist near the road on the side from which the wind 
prevails, that banking occurs to a much less extent. 

Tree planting is not required for this special purpose only, but it is of great import- 
ance otherwise to the country. The rapidity with which the older townships are l>eing 
stripped of the forest is alarming, and no time should be lost in restoring that protection 
from exposure which is proving so injurious. The severe gales of winter, uninterrupted 
in their course, are trying to man and beast. They are destructive to fences, orchards 
and buildings. Trees interrupt the air currents and moderate the severity of winter 
gales, protecting inhabitsmts, stock and property. They arrest the moisture gathered up 
by free currents of wind in summer. They tend to modify the extreme rays of the 
sun which frequently, during long, dry seasons in June and July, cause so much injury to 
vegetation. They relieve the parched and dusty appearance of the country in summer, 
and break the dreary monotony of the winter landscape. 



CONVICT LABOR. 



The employment of prison labor in the work of highway construction is a matter fre- 
«[uently suggested in connection with the road reform movement. Convicts have beea 
employed in this way in a number of the American States, notably North Carolina, 
where the system is said to operate with a considerable measure of success. In New 
Jersey, Florida, Delaware and California, prisoners are employed to some extent. 

Were provision made for such a measure in this province there is little doubt that 
much might be gained in the advancement of road improvement. There are two classes 
of convicts — the short term prisoners confined in the county jails, and those confined in 
the provincial penitentiary at Kingston. If the latter of these, the Kingston convicts, 
were employed in quarrying and crushing stone, the cost would amount to about 35 cents 
per cord for use of machinery, explosives, fuel, etc., but not including the maintenance of 
the prisoners. The railways, which would be greatly benefited by roads such as will 
permit a ixiore regular traffic, will doubtless be willing in 'Ontario, as in the United 
States, to transport the road metal at actual cost. The price of crushed stone could in this 
way be reduced very materially for many sections of the province, where road improve- 
ment is handicapped largely by the difficulty of obtaining suitable road metaL With 
railiray transportation at a cost of 81.00 or $1.50 per cord, this, with the cost of quarry- 
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ii^ and crashing and handling, would bring the cost of the prodact at any railroad station, 
dding, or perhaps road crossing, to $2.00 or $2.50 per cord. This does not include anj 
provision for the purchase of the quarry or the maintenance of the convicts, which are 
items generally borne by the state. 

The prisoners confined in the county jails might, in some cases, be employed in the 
preparation of gravel or broken stone. Or, as in North Carolina, they could be given the 
work of grading, draining and spreading the road metal With the latter course, there is 
an expense incurred in guarding the prisoners. Some counties have too few prisoners to 
warrant this expenditure, but in some cases arrangements might be made to collect the 
prisoners of several adjoining counties for the work. A county jail, fortunately, is 
usually in the most important town of the county, and the roads radiating from it are 
those which must support heavy traffic and, consequently, are those most in need of such 
work as prison labor could perform. 

Prison labor in highway construction is advocated on the ground that it would 
thereby be withdrawn from cotnpetition with regular employments and legitimate factory 
labor. It is a healthful out-of-dpor work, and, with the majority of convicts, would be 
of decided physical and moral benefit. With tramps and vagrants, the measure is one 
which exerts a very deterrent effect. 

The state's relation to prisoners is one in which revenge hsui no part. The object of 
legal penalty is the prevention of crime, and the object of punishment should be the 
reformation of the prisoner. The employment of convicts, in prison garb on the high- 
way, is opposed by some on humanitarian grounds, with the belief that the effect on the 
public and prisoners alike would be injurious to morals. This, however, is a consideration 
on which the opinion of penalogists will be of value. From the standpoint of one inter- 
ested in highway improvement, there can be little doubt that with the Kingston labor and 
the labor available from the jails of large cities, much might be accomplished. 



THE ARTISTIC TREATMENT OF COUNTRY ROADS. 

The ariistic treatment of roads is a matter in which we have been entirely deficient ; 
more than this, the beautiful has been neglected and sacrificed even when it might have 
been retained without additional labor and with no loss of the useful. Whatever 
beauty the country highways of Ontario possess has been bestowed upon them by nature 
in such a manner, seemifagly, as to defy the ever militant hand of the despoiler. For 
an explanation it is only necessary to remember that the construction of roads in the 
province has scarcely yet passed out of the hands of those who hewed the first wagon 
tracks through the wilderness, and who are constantly engaged in a stern struggle for 
the bare necessities of life. It is no cause for surprise that, choosing between the useful 
and the beautiful, the former has invariably gained the ascendency. There is a very 
prevalent but mistaken idea that anything which savors in the least degree of the orna- 
mental in road-making belongs only to the city boulevard. 

To what extent the treatment of a roadside should be conventional must depend on 
circumstances. The most of us can recall with pleasure some roadway leading through 
a thinly settled, swampy lowland, and closely bordered with woods. There are very few 
who would wish to so vandalize the works of nature as to go with a scythe among the 
^ golden rod and asters, the flags and the grsuBses that fill the angles of the moss-grown rail 
fence. Nor would we hew away the ivy-grown stumps, nor replace the picturesque snake 
£ence with one that is " neater." Passing, however, from the region of log houses, with 
tiieir forest-encircling clearings, to the location where handsome stone and brick country 
villas predominate, where the woods have been almost obliterated and the fields have 
been brought to a condition of perfect cultivation, we must give the Queen's highway a 
eortesponding degree of attention to bring it into harmony with its surroundings. 






40 PROVINCIAL INSTRUCTOR IN ROAD-M ASKING, 



A ceottory ago the first highways of any importance were laid oat in the province. 
The forest was then the enemy alike to agncoltore and roads, and the pioneer settler 
quickly learned, too, that it was the foe to his own means of sustenance. Today we may, 
in many localities, pass farm after farm without seeing any of the original trees remain- 
ing or any new ones planted for omamdntal purposes. 

Trees are a necessary adjunct to a heautiful highway. To make this unqualified 
statement causes a civil engineer to feel some tremors of conscience, accustomed as he is 
in this utilitarian age to study only the economic side of construction. Trees are, as a 
rule, anything but a benefit to a roadway. Masses of foliage and shade, so grateful to 
the traveller, keep the driveway constantly damp — the bane of good roads. If, however, 
beauty is desired at the expense of utility, highways can scarcely be too much shaded 
by over-arching boughs. Ilie happy medium will suffice in the majority of cases, and 
the evil effect of an avenue of trees will be more than made up by the' additional pleasure 
obtained. Trees, however, need not be planted very close to the carriageway, but may 
be within the private property, or, if on the road allowance; as close to the fence as prac- 
ticable. The branches should be trimmed so as not to materially interfere with the 
paved carriageway. 

The varieties of trees suitable for the ornamentation of highways in this climate are 
almost infinite. Maples are most commonly used in Canada, and so universal have they 
become that many trees having equal or greater claims for beauty are overlooked. The 
elm, with its graceful, arching branches, and delicate lace like foliage, is unsurpassed. 
The oak, renowned in England, is rarely used here. And so we might enumerate walnut, 
butternut, hickory, beech, chestnut, poplar, pine, ranging from the most delicate to the 
most sombre and ntgged^ each more or less adapted to paiticnlar requirements and 
circumstances. Trees such as the willow, the roots of which spread extensively or seek 
water, should not be permitted to grow near tile drains, as the small fibres, entering the 
tile, are a frequent source of obstruction. 

"^ The matter of fences is a very puzzling one. We have not yet found a shrub that 
will enable us to copy the hedge rows of England ; and to stretch a few strands of wire 
is easier than to construct a stone wall. Masonry is very common in England and in the 
New England States. Only occasionally may it be seen here ; and when overgrown with 
Virginia creeper or other vines the effect is all that can be desired. The wire fence 
appears to suit the present stage of road improvement ; and in sections of the province 
where snow is apt to drift during a part of the year there is sometimes no alternativa 
Wher^ wire is used, however, a very trim appearance may be maintained ; and if the 
fences are made so as to be as inconspicuous as possible, and a generous use is made of 
trees and shrubs, the result will not be at all disastrous. 

Our system of surveys, which lays off concessions in parallel blosks, with the road- 
way a rigid line of demarcation, and places cross roads at regular intervals, is resp<m- 
sible for the many cuts and embankments which mar the appearance of the highways. 
Oould roads be laid out as are railways, in a manner that would permit the most cpn- 
venient route to be taken, much more frequently would we follow pleasant, winding 
lines and graceful curves. Not only would roads laid out in this manner be more cheaply 
made, and more artistic in every way, but they would in many instances be shorter. The 
curve which we make in going down into a hollow and up again, or up a hill and down, 
is sometimes greater than the horizontal curve that would enable us to avoid the hill 
altogether. 

Tery common is the belief that in order to have a beautiful highway an expensive 
form 6t paving material must be used. The ideal roadway is of crushed stone or gravel, 
such as is found in the parks of large cities. A popular feeling is that asphalt has a 
better appearance than these materials, but this is largely due to the fact that the possi- 
bilities of gravel and crushed stone are seldom understood. Horsemen and wheelmen 
are unanimously in favor of macadam roads, and but very little study of the question W 
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needed to convince one that only when traffic becomes so great as to render the main- 
tenance of gravel or crashed stone roadways impossible, or excessively expensive, asphalt 
«eed be ns^. So that its domain is the busiest thoroughfares of cities. 

It is imperative, however, Uiat the driveway shall be as perfect as possible. We 
joe forced to form our ideas of the beautiful largely from the associations with which we 
dot^e an object. It is difficult to harmonize with our conception of beauty a swampy 
Yeadway, into which the wheels of our carriage may have on some dismal autumu day, 
settled immovably, or over which, if walking, we were compelled to carefully pick our 
way, in danger with each step of sinking to our shoetops in mud. Poets, it is true, fiifid 
their inspirations in such country lanes ; and a driveway which is largely a pool of water 
doubtless gathers and reflects the shadows which the painter uses so efiectively in his 
pictures. Roads, however, are not for the exclusive benefit of poets and artists ; so that 
the work of increasing their utility will continue. 

The roadside, further, must be shaped and, above all, covered with rich sod. No 
ample or definite rules can be laid down for this portion of the treatment of highways, 
and the best law-giver in this respect is nature. Nature does nothing stiffly, with rigid 
and abrupt lines, but has an infinity of gradations and shadings. An attempt to obtain 
a perfect level will be futile, and we would only secure awkward grades and. stiff tran- 
ations. Long, easy, swelling lines should be sought. 

The science of roads is principally a matter of drainage. Not that the shaping of 
the roadway, t^e gravel covering, and other details are unimportant, but that these are a 
part of the system of drainage. The deep, dangerous and unsightly open ditches that 
are so frequently to be seen on either side of the roadway, however, are a great impedi- 
ment to beauty, and must, in the artistic treatment of our highway, be replaced by under- 
diains of common field tile, which expedient afiords an inexpensive remedy. Shallow 
gutters must of course be provided to carry away the surface water, but they need not 
disfigure the highway. 

A great mistake is made in grading into a carriageway too wide a portion of the road 
allowance. For the great majority of the country highways in the province, twenty- four 
feet between gutters is ample, the central eight feet only being macadamized. We admire 
of course, broad and smoothly rounded driveways, but wide stretches of sod are equally 
handsome. The driveway must not be coniounded with the road allowance, the statutory 
width of which is sixty-six feet ; and this for artistic effects, as well as on sanitary grounds, 
flhonld never be less, preferably greater. 

In no' particular are there better opportunities for the artistic treatment of highways 
^lan in the class of bridges and culverts employed. The introduction of stnel for this 
purpose permits us to do away with the clumsy and awkward wooden structures which 
80 seldom in their youth are pleasing, and which in old age become grotesque rather than 
picturesque, replacing them with bridges that are graceful and slender, but strong. Sub- 
stantial arches of stone are, beyond question, the handsomest that can be employed, their 
great strength and durability appealing forcefully to one's aesthetic feelings. 

To render our highways beautiful at a stroke is an herculean task not to be attempted. 
To imjuresB upon a certain section of the community the value of beautiful highways is 
the first step in the much needed reform. Having thus gained the point at which this 
olafls of improvements will be systematiceJly brought about, the beauty of the highways 
will in their turn teach the people their desirability. Men are instinctively better citizens 
for being surrounded with that which is pure and beautiful. The artistic treatment of 
highways would be a constant reproach to the shiftless ; neglected lawns would become 
iewer ; ramshackle houses and bams would be less common ; the eye refreshed and edu- 
•aM at every point, a journey along our country roads would mean to us a journey into a 
'< park. 
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DEVELOPMENT OF ROADS IN ONTARIO. 

The story of a nation's highways is the story of a nation's progress in civilization, 
wealth and commerce. A country which has no roads is the home of the savage ; a oonn- 
try, the roads of which are typical of the highest stage of engineering science, has attained 
an eqniJ standard in other branches of refinement A review of the development of roads 
in Ontario, as with the roads of other civilized lands, takes us back to the period when 
the province was a portion of *' darkest " America, covered with a primeval wilderness, 
peopled by that unfortunate race of which but a fast decaying remnant remains. 

An Indian trail was merely a path winding through the wilderness. Obstacles were 
avoided in preference to removing them, and so we find the trails encircling swampy low- 
lands, or places subjected to inundation, or such ground as would be likely to retain a 
footprint — a matter of serious moment to the secretive nature of the American savage. 
The trails passed through dense thickets of underbrush and over fallen logs. Streams 
were forded, for there were no bridges. They very commonly followed the line of the 
lake shores and the valleys of rivers. The more important were portages between the 
head waters of streams. Along these the Indian carried his birch canoe, by means of 
which he ascended and descended rivers in making his journeys. The most frequently 
travelled trails became worn by the habitually stealthy step of moccasined feet until more 
or less distinct, but others were scarcely to be distinguished even by the observant eye of 
an Indian, to whom a turned leaf, a broken twig or a displaced stone was ample guide 
post. 

The most important of these routes, frequently refened to by early writers, led from 
Burlington bay to the head waters of the Thames, down which the traveller might descend 
by canoe to Lake St Glair. A branch of this trail, mentioned by G^dine^, led from the 
ford at the Grand river to Long Point. An early map shows an Indian path following 
the north shore of Lake Erie. Trails led from Lake Erie to Chatham and London. From 
the northern branch of the Thames, a short portage and canoe route led to Lake Huron. 
A trail led from the Don to Burlington bay. , Nottawasaga Bay was reached from Lake 
Ontario by the Trent valley ; by the Doi or Humber and portages to Lake Simcoe, from 
which several routes might be taken. One of these last led from Kempenfcldt bay to 
the Nottawasaga river ; another passed by way of the River Severn. 

The first explorers, traders and settlers who entered this portion of Canada, in the 
absence of roads, had to adopt the methods and means of travel used by the aborigines. 
Champlain, who in 1615 made the first tour of discovery, went by canoe up the Mvers 
Ottawa and Madawaska, across Lake Nipissing, and thence by the French river to Geor- 
gian bay, a journey which necessitated about forty portages. This was the route gener- 
ally chosen by fur traders for many years. Champlain, from Georgian bay, reached Lake 
Ontario by the Trent valley trail. The pioneer setdements were located around the forts 
at Detroit and Niagara. The United Empire Loyalists, who were among the first to 
enter the province, about 1785 began to make clearings along the River St Lawrence, the 
Bay of Quinte and in the vicinity of Niagara and Detroit. Those who went inland 
usually chose property so situated that they might reside near a stream, down which in 
summer they could journey by canoe, and which, when frozen in winter, afforded a con- 
venient Dfieans of travel on the ice. Others frequently located in the viciniiy of an Indian 
trail. As the number of settlers increased the trail became a bridle path, then a waggon 
track, and ultimately resulted in one of the many '' trespass " roads of to-day. 

The first serious attempt at road construction in Ontario was commenced immedia- 
tely after the separation of Canada into the Upper and Lower Provinces in 17&2, and was 
one of the chief considerations of Lord Simcoe upon his arrival as the first Lieutenant- 
Governor. At the first Parliament in 1 793, a statute labor law was passed, in spirit very 
similar to the present law. Guided by his military ideas, which prompted him to see in 
the present site of London the future capital of the Province, in Chatham a n^val dock 
yard, in Turkey Point and Penetanguishene, naval stations, he aeccHrdingly planned a 
system of military routes. When on one of his tours of exploration he stood cm the pre- 
sent sitejof London, then known mprely as the *' Forks of the Thames,*^ in the mi^tst of 
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a& unbroken wilderness, and proclaimed his intention of opening a road " straight as the 
crow could fly " to the Head of the Lake (Barlington Bay). Work was commenced on 
this road on September 10th, 1793, by a detachment of the Qaeen's Rangers. This was 
first called Dondas Street, but is now known as the Governor's Road. From the Provincial 
seat of Goverament, York, now Toronto, Yonge Street was opened to Lake Simcoe by 
troops, a work which was completed in February of 1796. It was the intention of Simcoe 
that the road through the Province from York to Kingston should be opened by the 
settlers, and travel from the latter place to Montreal was for a time to be by water. 
Had Simcoe remained as Governor, it is altogether probable that the work of opening roads 
would have been carried on more energetically, but with his recall in 1796 ended very 
largely the era of military construction. 

The Canada Constitution of September 13th, 1799, contains a reference to the 
settlements of that period between Burlington Bay and the Thames, in which it says : — 

" The settlement from the head of the lake begsm about four years ago, excepting the 
Mohawk village ; in this period townships have so far increased in population and culti- 
vation that there are several neighborhoods at convenient distances until we come to the 
mouth of the La Tranche or Thames. . . . These settlers being aware of the import- 
ance of roads in raising the value of their property, early set about to open and extend 
them ; notwithstanding the numerous discouragements, and the immediate necessities of 
their families, they, in one year, at the expense of Mr. Ingersoll, cut and bridged a road 
from Burford to La Trenche, through a wilderness of twenty-five or thirty miles. This 
was done previous to the escheating of the townships. Mr. Elijah Putman, of that town, 
(Oxford), by subscription, has since continued the road thence thirty miles to Allan's 
(Delaware) township. Here is a villa, and a church raised and now finishing by Mr. E. 
Allan after the model of that at the Mohawk village. The subscription being very 
inadequate to completely finishing the work, it was left unfinished but passable for 
■leighs. He has been by no means discouraged, but issues a subscription to cut a road from 
Allan's to the Moravian Grant, a further distance, sus it must run of fifty miles, to be ten 
feet wide, and the logs laying crossways to be cut twelve feet long. Without waiting the 
issue of the subscription, and relying on the patriotism of his neighbors and gentlemen in 
other parts of the Province who hold lands upon the river, he began and has already 
opened half the distance, and promises, if the liberality of his friends be equal to it, that 
hie shall immediately complete the whole. The Moravians will extend it seven miles when 
it shall form a junction with the old road, from whence there will be a good wagon road 
forty miles to the mouth of the river. Thus we sheJl have by the ensuing winter a land 
communication with Detroit and not a day's ride without settlements. Such is the enter- 
prise of our western inhabitants, that one hundred and fifty miles is made without the 
least allowance from the Government." 

The foregoing chronicles the origin of the present London and Hamilton Gravel 
Road and a portion of the Longwoods Road. It is altogether probable that the former 
followed in part, the famous Indian trail leading from Burlington to the Thames. The 
forest along tfie Thames, from which the Longwoods Road derived its name, extended 
thirty-five miles westerly from Delaware. This road was improved by troops during the 
war ofl812-15soasto permit the transportation of military stores and artillery. 

The location of most of the early roads has been very much altered from time to time 
for the purpose of straightening them or to avoid hills or fords. Thus in 18211 the Long- 
woods Road was altered in Ekfrid so as to avoid six fords on the Ten-mile creek and two 
on the Eighteen-mile creek. A map contained in the "History of Scarboroufi;h," by 
David Boyle, illustrates the many changes which have almost imperceptibly taken place in 
ihe route of these old tvespass roads. 

The D&nforth road was pne of early prominence. Of it, the Gazette of April 13th, 
1799, says : " The contracts for opening the road between this place (Toronto) and the 
Bay of Quinte are entered into ; the road will be thirty-three feet wide, creeks will be 
bridged, swamps, etc., will be causewayed, the whole to be completed by July, 1890. A 
olroumstance highly beneficial to the town, and what ought to draw from the inhabitants 
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the warmest expression of thanks to the Govemment, as the expense is paid by it.'*^ 
Again the Oazeiie of December 14th, 1799, contains the following : " The road from this 
town to the Midland District is completed as far as the township of Hope, aboat sixty 
miles, so that sleighs, wagons, etc., may travel it with safety. The report which has been 
made to the Goyemment by the gentlemen appointed to inspect the work is highly favor- 
able to Mr. Danforthi the undertaker, and less imperfection conld not be pointed out in 
so extensive a work. The remaining part will be accomplished by the first of July next.*^ 
Tradition says of the very crooked line followed by the Danforth road, that Mr. Danforth, 
being paid by the mile, wished to make the road as long as possible. It is more probable,, 
however, that it followed the irregnlar windings of an Lidian trail. 

The road from Toronto to Burlington Bay through the Mississauga Reserve, was for 
many years merely a trail and difficult to travel. With the* opening of Dundas street 
this tndl was lost, but the location is roughly indicated on a map attached to an Indian 
treaty. This, with the Gk>vemor's Road and the Longwoods Road to the west, and the 
Kingston Road to the east was esteemed an important trunk line through the Province ; 
and with Yonge street to the north, and the road around the head of Lake Ontario to 
Niagara, were the most important of the early roads. 

The roads between Burlington and Niagara was interrupted by the '* Black Swamp.'^ 
A subscription list was opened with considerable success as the following announcement 
from the Gazette of Marc^ 15th, 1798, indicates : 

" The trustees respectfully inform the subscribers and the public at large that there 
are 387 rods causewayeid and 240 only remain undone, which at one and one half dollars 
will make 360 dollars. Thus that tremendous Black Swamp bridge, that has been 
estimated at so many thousand dollars and calculated to take up so much time, has been 
nearly two-thirds done in about one month, that too in a severe winter. Upper Canada 
cannot boast a work of the kind so far advanced in so short a tima Three hundred and 
fifty dollars more, gentlemen, and the work is completed. The money that has been 
subscribed being all expended, the trustees hope the subscribers will be good enough to 
pay into the hands of either of them, their respective donations, and further donations 
will be thankfully received and carefully expended." 

By 1796 there were roads from Montreal to Lake Francis, and from Oomwall to 
Prescott. The intermediate stage of about fifty miles was travelled by boat owing to the 
wet water-front in Glengarry, and the consequent difficulty of constructing a road. As 
late as 1807 the mails were carried from Montreal to Toronto, Niagara and Amherstburg 
by pedestrians who carried an axe to assist them in the journey. In 1816 the first stage 
was run between Montreal and Kingston, and in 1817 a stage ran between Kingston and 
Tork. This, however, was only in the winter, and during summer navigation the stages 
were discontinued. In 1826 the first stage passed between Niagara and Toronto, and in 
1828 a stage route was established between Ancaster and the Detroit River. 

In the early history of Ontario, certain )>rovincial roads, such as the TeJbot Road, 
the Sunnidale Road and others, were laid out and administered by the Surveyor General. 
A great number of the roads $rst surveyed are supposed to follow the lines of Indian paths. 
The first Roads Act was passed in 1803. Under this, commissioners were appointed by 
proclamation of Lieutenant-Governor Peter Hunter, to have charge of their construction 
and maintenance. By an Act' of 1810, that of the 1803 was repealed and the quarter 
sessions given control of the roads. Colonization roads as now understood were first 
authorized by an order-in-councU of 1848, to be constructed under the Commissioner of 
Crown Lands. 

The first statute labor law of 1793 provided that every landholder or free-holder 
might be required to work on the roads from two to twelve daySj as directed. This was 
soon found to be unjust, as landowners possessing an entire township were in this way 
taxed no morQ than a person owning a few acres. After a few years, a scale was 
arranged aooording to assessment, which was afterwards varied from time to time. The 
work of opening roads was retarded for a time by the clergy reserves, also by the ftbmit^f 
landowners who were not at first required to perform roaid work. 
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An Act of 1829 authorizing the formation of the Dandas and Waterloo Turnpike 
Oo., wap the first Toll Road Act. The Joint Stock Oompanies' Act of 1849 greatly 
fostered this principle and permitted many of the main roads to pass into the hands &t 
private companies to be operated as toll roads. Before the union of the Ph>yince8 in. 
1841, a consideraUe part of the revenue was spent on roads and bridges. It was estimated 
in 1840, hj Chief Justice Robinson, that £200,000 had been thus appropriated. The 
system of making proviificlal grants was abased, however, dissatisfaction was crea|ied, and 
it was found necessary to place the roads entirely under municipal controL 

Attention began to be diverted from roadmaking by the construction of canals, the 
first canal, the Welland, being opened in 1824. The railway legislation of 1849-52 
whereby over 1,300 miles of railway were, before the close of 1860, built and equipped 
at a cost of about one hundred miUion dollars, also withdrew a great amount of energy 
firom highway construction. 

The first roads opened were usually so obstructed by stumps and logs that they were 
merely winter roads, passable only for sleighs, when deep with snow. The troops, in 
opening the Governor's Road, chopped off the stumps close to the ground with an adze. 
CoL G. T. Denison, sen., when opening Dundas street between Toronto and Burlington, 
took the more radical course of tearing the stumps out by the roots. The Goderich Road 
opened for a distance of about one hundred miles through the Canada Company's lands 
was regarded by Sir John Gait as the one undertaking of which he might be proud. The 
cost of this work was $5,000, no inconsiderable expenditure in Ontario at that time. In 
1825, William Lyon Mackenzie described the road between Toronto and Kingston as the 
worst human foot ever trod. The Talbot Roads were commenced shortly after the coming 
of the Hon. Thomas Talbot in 1803, and, extending ultimately along the north shore of 
Lake Erie from Niagara to Detroit, became noted for their excellence. 

Excellence at that time, however, was not what would be now regarded as such. 
The corderoy road on low and swampy land was the common means of overcoming the 
absence of drainage. The spaces between the logs were not always even filled with earth, so 
that the legs of horses were occasionally broken. Roads between dense walls of forest 
which shaded the roadway and kept it moist, the roadway itself composed largely of 
vegetable mould — such conditions could not but produce the discomfort and hardship 
experienced by the early travellers. It was only when the corderoy roads, the bogs, 
stumps and logs were covered with snow, that journeys could be made with comfort. 
When the frozen rivers could be travelled with sleighs, the height of luxury in Canadiai^ 
travel was obtained. 

A review of the development of roads in Ontario draws attention to the fact that 
they have by no means been built by statute labor alone. The pioneers, as a part of their 
settlement duties and quite distinct from the statute' labor, were required to clear the 
road allowance of trees and remove sufficient stumps to permit a wagon to pass. It was 
as easy to built the corderoy roads where needed as to adopt the remaining alternative of 
burning the logs. The stumps not taken out as part of the settlement duties in providing 
a wagon track, were left largely for time and nature to destroy. The necessity for roads 
was so urgently felt, that labor and money were voluntarily subscribed, as instanced by 
the London and Hamilton, and Black Swamp roads, to which reference has been made. 
The regular troops and militia was employed in opening and constructing roads. The 
Canada Company opened a number of important roads through the Huron tract. Exten- 
sive provincial grants were made from time to time for opening new roads, and for the 
improvement of roads already opened. Later, many of the main highways became toH 
roads, maintained by private companies, permitting the municipalities to withdraw the 
statute labor from them and devote it to the less important roads. Since the roads have 
been under local control, they have been the object of large and constantly increasing 
annual money appropriations from the township and county funds. The road improve- 
ment which can reasonably be credited to the statute labor system consists mainly of a 
little grading and a little gravelling, neither of a very high order. So that, for the con- 
struction and maintenance of highways in this Province, we have been very mueh less 
dependent upon statute labor than is now popularly supposed. 
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TOWN STREETS. 



STREET IMPROVEMENT. 

The improving of town streets is a qaestion of considerable importance. The 
nuyority of the citizens of every town, the best and most progressive men of the com- 
manity, understand the valae of improving the appearance of private residences and 
lawns, their places of business, the churches, halls and public buildings. Work of this 
description is unfortunately handicapped in most Ontario towns by the neglected condition 
of the public thoroughfares. Insteaid of furnishing, as they should, an incentive to the 
improvement of private property, they are a constant object lesson in shiftledsness. Im- 
proved streets quickly pay for themselves in the encouragement they give to the making 
of better lawns, and the erection and better maintenance of houses. Well made roadways 
with boulevards nicely sodded and levelled, sidewalks in good repair, fences removed and 
trees abundant, give an air of prosperity to a town which is a constant source of pleasure 
to the citizens, and most favorably impresses a visitor. 

A street properly constructed, and paid for in say ten years, is by no means a worn 
oat property. The boulevarding, the grading, the draining and the foundation should be 
as good as when first constructed. It will remain merely to keep the surface in repair. 
A street designed on proper principles is, in its ultimate cost, a measure of economy, and 
will in the end decrease taxation: There are those who ask what revenue is to be derived 
from street improvement. If the increased property value is not sufficient, the same argu- 
ment wjll largely condemn waterworks, sewers, sidewalks and almost any other public work. 
So long as streets are necessary it will pay to build* them well. The majority of people 
still form their opinions from external appearances. A man's character and influence are 
largely judged from the house he lives in. On a larger scale a town is subject to the same 
criticism. 

The majority of towns in Ontario pay for work on streets by making annual appro- 
priations from the general funds of the municipality. The amount varies greatly with the 
different towns, according to the size, weeJth, requirements and liberality in this respect, 
ranging usually f rem one to ten thousand dollars. This money is distributed over the 
town in several ways. In some cases it is sub-divided among the wards ; the basis of 
this may be the assessed value of the property in each ward, or it may depend on the 
skill of the ward representative in ^re-pulling. In other oases the ward boundaries are 
overlooked and the money is divided as the council may deem advisable ; in this instance, 
influence is usually brought to bear directly upon the council by individual citizens or 
bodies of citizens. 

In whatever form, the final tendency of this method of making expenditure invariably 
is to scatter the appropriation over the whole street area, not in accordance with the 
actual improvements needed, but according to a councillor's idea of equity, modified by 
his desire to retain or gain the support of his constituents. The manner in which the 
appropriation is spent makes it a sort of legitimate election fund ; the people expect it 
and the council has no other course to pursue. The character of the work done is merely 
temporary patchwork, an efl'art to keep in repair mud roads and gravel roads which have 
never been suitably built. No durable improvements are attempted, and the plans are 
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wnuilj those belcmgiiig to townahifM, m thej are commonly deyeloped hj » bad pliMe if 
statute labor. While such roads are the cheapest in first cost, thej are die most expenstre 
to maintain. 

It is impossible to condemn in a manner too pointed, the inefficiency of this sysi a i 
of providing for the improvement of streets, a byat made apparent by their wretched 
stata It is difficult to find a township, with a scattered and scant population, iHbioh has 
worse roads than the average town, notwithstanding the greater ability of the latter i# 
pay for the proper constrncdon of a comparatively i&ort street mileage. A good system 
of street managemait most embody two ideas : 

(1) Capable oversight, so that work will be performed on proper principles of eon* 
stroction and in accordance with carefoUy prepared plans. 

(2) The concentration of funds so that work of a permanent nature can be undsr- 
tak^L 

In accordance with the foregoing, the first requirement, in the most of towns, ms 
ci^ble street overseer. He should possess a good knowledge of the principles of road 
and street oonstmction. Whenever work is to be undertaken, he should first report on it 
to the street committee, or Board of Works, with plans and specifications. The oont- 
mittee having rejected, accepted or amended this report, the council should sanction or 
discard it. Work should be carried out under the direct supervirion of the street over- 
seer, preferably by contract labor, if the extent of the work warrants it. The overseer 
should be in constant touch with the chairman o( the Board of Works, and should he 
available at all times lor consultation, attending all meetinzs of the board for this pus- 
pose. The necessity of such an officer has been pointed out in connection with township 
work. His position should be as secure as that of the average clerk or treasurer. Work 
left to the direction of councils and councillors, with their conflicting interests and ideas, 
cannot be efficiently performed. 

If the system of making annual appropriations is adhered to in carrying on street 
improvement, the disposition of the money should be such that a certain amount of per- 
manent roadway will be built every year, devoting the smallest sum possible to repairing 
unimproved streets. This, however, is not the business-like policy, the policy on whieh 
great enterprises and improvements have been most successfully and economical]|^ 
brou|^t about. 

One man never undertakes to build and pay for a railroad, but a company is formeij^ 
bonds are issued, the money obtained to be paid back in the course of a number of years. 
The work as soon as finished is an asset, to be balanced against the bonded indebtedness 
The company which manages and directs the railroad expects it to earn a sufficient 
revenue to keep itself in repair, and to ultimately pay for itself. This is the method 
whereby all our greatest and best business concerns have been built up. It is the only 
method whereby permanent and durable results can be economically obtained. This is 
the method adopted in establishing municipal waterworks systems, electric light and 
sewer systems, and is quite as necessary in street iml)rovement The annual taxes 
should be used to pay for the interest, for maintenance and to create a sinking fund to 
meet the principal when due. Improvements made and maintained in this way are not 
a direct financial loss. But these improvements are an asset to be placed to the credit of 
the town, to be balanced against the bonded indebtedness just as is the case in the con- 
struction of railroads. A town which owns a public hall worth $20,000, as a oorporatiosi 
is none the poorer because it is in debt to this amount for its construction. The hall U 
an asset, placed to the town's credit, and balances the indebtedness. 

In assessing the cost of these improvements the annual payments may be met by tki 
general funds of the town, in which case, i|i order to render justice to all, it would 1|b 
necessary to raise sufficient money to suitably improve at least the most important street 
of the town ; or a local improvement by law may be adopted, this being usually framed 
on the f rontai(e asse89ment system. Further reference to this system ' will be found 
in the appended report to Woodstock. The Municipal Act provides for this system in 
' sections 612-628. 
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The principle ol payiag for a public work imtnediately on its completion is not a 
just one. The benefit derived from improved streets, a town hall, a sewer system, has 
only commenced when the work is completed. This benefit extends over a term of years 
and the only fair system is to ask payment from the citizens as the benefit of the w^rk is 
received by them. 

Nor is the full benefit of street improvement derived when only short sections of 
street are constructed annually. It is not until the whole town is provided with well 
designed thoroughfares that the full benefit commences Short sections are merely scat« 
terftd links of a chain ; the usefulness of the chain is not realized until all the sections 
are joined, to the full length required. The '^ pay as you go '* system is not the most 
profitable, if under it the work can be performed in limited sections only. 



CHOICE OF PAVEMENTS. 

The principle of economic fitness between the paving material and the wear to which 
it will be subjected, is an important consideration in designing streets as well as country 
highways. We have to consider the character of the natural soil on which the metal ia 
to be laid — whether loose and porous, or retentive and difficult to drain ; whether a light 
sand or a dense clay ; whether stony or close to bed rock. We have to consider the 
qualities which the traffic over the road will require of the pavement ; we must consider 
the availability of material for surfacing the road, whether economy advises the use of 
the metal at hand, or the bringing of a more suitable material from a distance. 

All kinds of pavement are good when laid in the right way and in the right place. 
It is useless to condemn without proviso any one variety of pavement, for however defec- 
tive it may be found under one set of circumstances, under other circumstances it is alto- 
gether probable it would be the most economical and serviceable* that could be used» 
Cedar block is commonly looked upon as an entire failure for paving purposes. Cedar 
block has failed in a great many instances on account of the weak and undrained 
foundation on which it was placed. It has failed in other instances on account of the 
poor material used. In other cases it has failed by reason of a damp and unfavorable 
climate. It has failed frequently because of the excessive traffic to which it was sub- 
jected. While the use of cedar block is not advisable to any great extent in Ontario, yet 
it is easy to conceive of a dry climate, a loose, porous sub-soil and other facilities for 
securing a good foundation, an abundance of choice material close at hand, eJl of which 
would go far to render cedar block the most desirable material in that locality. 

Macadam is pre-eminently the favorite pavement among horsemen, and if properly 
built is considered by many to be equal in appearance to asphalt. In hot weather it ia 
scarcely possible to subdue the dust on an asphalt pavement by sprinkling, but Macadam 
can easily be kept moist. Macadam should in Ontario supplant asphdilt on residential 
streets where the traffic is not too great. Brick is not, in appearance, eqaal to well 
kept macadam, and should be used on residential streets only when, for economy, a 
stronger pavement is required, and when the handsome effect of asphalt is not required. 

One is sometimes asked for an expression of opinion regarding the relative merits of 
brick and asphalt, irrespective of the traffic, the climate and other matters affiscting their 
durability. The only reply which one could give to such a question is, that both are 
good ; or to look at it from the other standpoint, both are bad. Brick pavement appears 
to be the ideal pavement for the business streets of towns and smaller cities. The cost 
is from one- third to one-half less than asphalt, is not objectionably noisy, does not decay 
readily in a moist climate, and will support a considerable weight of traffic. 

Asphalt is suitable for a business thoroughfare, where a slightly stronger pavement 
than brick is needed to support a somewhat heavier and more constant traffic. It is suit- 
able too, ior a residential street on which there is too much travel to permit the laying ot 
a macadam pavement and where a more costly effect is desired, 

4 e.R. 
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The streets of towns in the immediate basiness portions are sabjected to wear not 
imposed upon residential streets. If broken stone roadways are retained on basiness 
streets the gutters should be cobblestoned to protect them from the feet of horses when 
tied or standing close to the curb, and a covering of one foot in thickness should be used 
over the whole surface. Macadam is not the most desirable material, however, for this 
class of street. A pavement is needed which will not absorb street filth, which can be 
readily cleaned, which will not be dusty, nor muddy. 

fflhq>:xhe choice of pavements for the business streets of towns and cities of Ontario 
appears to rest at present between asphalt and brick, the former so far obtaining the 
preference. Cedar block should be used so rarely that it need not be considered in a 
general discussion of the subject. 

Asphalt. 

Asphalt is more noiseless than brick, is smooth, sanitary, and presents a good appear- 
ance,ibut it is not the ideal pavement, in all respects, that it was at one time supposed to 
be. In summer its smooth, stony surface radiates an intense heat ; any amount of 
sprinkling cannot keep the surface moist so as to allay the dust, while the glare which it 
reflects on a bright day becomes painful to one driving or walking over it. The wet 
weather of fall and spring in this climate keeps an asphalt pavement in a very slippery 
condition, unsafe for horses, while at any time the foothold is insufficient 

The most common causes of the failure of asphalt are found to be weak foundations, 
which, settling, permit water to stand in hollows on the surface until the pavement is 
rotted ; tearing up the pavement for sewer connections ; surface cracks, caused by con- 
traction in cold weather ; insufficient traffic and excessive traffic. The destruction of 
asphalt arises more from atmospheric (fleets than from wear, a certain amount of traffic 
being beneficial rather than detrimental. 

Asphalt is seldom worn out by too much traffic, the decay generally arising from other 
causes, some of which have been enumerated, and which the specifications should rigidly 
guard against as far as possible. A good asphalt pavement should be maintained by the 
company building it for seven years, and at the expiration of that time delivered to the 
municipality in perfect order. 

Vitrified Brick. 

The only competitor of asphalt is vitrified brick. This pavement has come in a most 
timely way to take the place of the decayed cedar block pavements which are disgracing 
the streets of so mojiy towns and cities. Vitrified brick is becoming popular, and presents 
features which tend to cause it to become more sa It offers a better foothold for horses 
than does asphalt. The surface is not so smooth, and in consequence radiates less heat 
and light, is quite as sanitary, with less liability to become dusty. Among bicyclists it is 
much more popular than asphalt. If the joints are filled with suitable cement, brick 
pavement is but little more noisy than asphalt 

The majority of failures which have occurred with brick, have been traced to defects 
which the materuJ or better construction could have obviated. Its ease of construction 
and repair oflers a great advantage over asphalt, ordinary laborers being easily taught to 
do the work. Few repairs are needed if good brick is used, and in the first cost as well 
as in maintenance, brick should be, and generally ip, cheaper than asphalt 

Although brick is one of the oldest paving materials, it has been used on this con- 
tinent for only about a quarter of a century; and only within the last ten years has it 
attracted widespread attention. In the United States, it has been used very extensively, 
but in Ontario, experience with the modern vitrified brick is very limited. 

Of its success as a paving material little remains in question. Brick pavements have 
been in existence in the United States for eighteen years, remaining in good condition. 
It was feared that the climate of northern countries with severe frosts and rapidly Blter^ 
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«tiDg conditions of moisture and temperatare, would be unfavorable to its use, but the 
experience of various northern cities shows that vitrified brick of a good quality is a 
most valuable addition to our list of paving materials. 

The best vitrifii d brick is made of shale or clay, or a mixture of the two. It is 
not " vitijfied " as the name indicates, but is raised by intense heat just to the point of 
fasion. More than this fuses or melts the clay, permits it to run together and the pro- 
duct is then glassy or vitrified, and brittle in consequence. The process of cooling must 
be very gradual. A brick if too rapidly cooled or " annealed," will be brittle, but with a 
thoroughly pulverized and well-mixed shsJe, brought to the proper temperature and then 
slowly annealed, the resultant brick should be sufficiently hard and tough to scratch 
steel. 

The chemical composition is a matter of importance. The chief defect is likely to 
arise from too much lime Erick which contains an objectionable amount of lime, or 
other soluble substance, when immersed in water for three consecutive days, and then 
kept in a dry atmosphere for a corresponding length of time will show signs of spalling 
and pitting, and indicate a faulty composition of the clays of which they are composed. 

When broken, brick should show a smooth and straight fracture, and the texture and 
color should be uniform throughout. A granular appearance is very objectionable. 
Bricks externally should be smooth and straight, not warped, and should be free from fire 
cracks and checks. 

Brick should absorb the least possible amount of moisture. A large amount of water 
in brick, freezing, has a bursting effect which in this dimate cannot be guarded against 
too carefully. A good brick will not absorb more than two per cent, of its weight in 
water. To absorb three per cent, may be permissable if in other respects it reaches a high 
standard. 

The quality of brick is fairly well shown by the rattler or tumbling barrel test, aa 
this most nearly approximates to the wear from the blows and chipping of horses feet. A 
tumbling barrel or rattler consists of a cylinder about three feet long, and two feet in 
diameter, placed on a shaft. Samples of the different makes of brick are first weighed and 
are then put in the barrel, together with from 150 to 300 pounds of scrd.p iron in from 
two to eight pound pieces. The rattler is then revolved for two or three hours at the rate 
of about thirty revolutions per minute. The comparative loss in weight will indicate the 
relative efficiency of the brick in resisting this class of wear. 

A valuable test is that of transverse strength. In this the brick is laid upon two 
knife edges, placed about six inches apart. An upper knife edge centrally between the 
two lower blades is slowly brought to bear on the brick, and the weight required to break 
it is carefully noted. 

Other tests are sometimes used, to determine crushing strength, the depth to which 
oil will penetrate the surface, etc. The specific gravity of a brick is valuable as indicat- 
ing deihsity, and therefore the extent of probable absorption. The chief tests, however, 
are those above described ; that of absorption, representing the probable effect of atmos- 
pheric action ; the rattler test, showing the effect of impact and abrasion as found in the 
chipping of horses hoofs and the grinding of wheels ; the transverse strength, showing the 
power to resist the breaking strain of heavy loads. Where, in towns, the facilities for per- 
forming these experiments are not available, and only short sections of pavement are to be 
constructed, the experience of cities will generally afford a safe guide in choosing between 
different makes of brick. A further safeguard may be had by requiring the contractor or 
manufacturer to maintain the pavement up to a certain standard for at least five years. 

There is a tendency to endeavor to reduce the cost of brick pavements by the use of a 
weak foundation or no foundation at all. Brick pavements laid on gravel and sand have 
been successful, but this has been the case only when the subsoil has been of such a kind 
as to be very porous, easily drained, and naturally firm. The experiment in Ontario, in 
view of fall and spring conditions with alternate freezing and thawing, is a very danger- 
o« one, a lesson which has been strongly impressed by the experience with cedar blocks. 
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While a briok pavement may give satisfaction for a few years on sand and gravel founda- 
tions, there is every probability that the brick will settle irregularly, and, rendered 
thereby more susceptible to wear and strain, the bricks will be broken and the lifie of the 
pavement very much shortened. 

A concreU' foundation should inmost invariably be employed. A four inch layer 
will, where a briok surface is suitable, be sufficiently durable. This forms a stiff monolith 
base which distributes the * weight of traffic. There cannot be irregular settlements of 
brick, as is the tendency with yielding materials, such as sand and graveL It also pre- 
vents water percolating beneath the road, not a very important feature in the south, but 
in freezing climates a matter of considerable importance. 

Between the bed of cement and the surface covering of brick a thin cushion of sand 
is necessary. By this means the brick can be laid evenly, a certain amount of spring is 
obtained which lessens the effect of blows on the brick, and it overcomes the rumbling 
noise otherwise created. It is a common practice to merely fill the joints of the brick 
with sand. While this is not at all objectionable, by the use of a cement composed of 
pitch and sand the pavement becomes less noisy, absorbs less street filth, and corners and 
edges of the brick are strengthened. 



MACADAMIZED TOWN STREETS. 

There is a common impressiofi that macadamized roadways are all very well tot 
country highways, but that, for town streets, a higher grade of paving material, brick, or 
wood, or asphalt is necessary. This opinion, so adverse to macadam, has no doubt arisen 
from the common practice of terming a " macadam " road, any allowance between con- 
cessions that has had an irregular layer of gravel dropped along the centre. This was 
somewhat the idea the people had of roads before the time of Macadam, the main feature 
of whose road-making, however, was a firm, unyielding sub soil, maintained in that condi- 
tion by a thorough system of deep drainage : and a covering of stone, impenetrable to 
moisture and so shaped so as to shed water quickly to the gutters. All kinds and classes 
of paving have their proper place, and, in its proper place, there is none more serviceable 
or capable of giving greater satisfaction than Macadam. 

Kkbidbntial Streets. 

One place in which macadam can be rightly employed is in paving certain town and 
city streets — those of a residential character, not subjected to traffic so great as to render 
the maintenance of macadam excessively expensive. There are, of course other limitations 
which individual cases will suggest. Business thoroughfares, or a street in its business 
section, requires a less absorbative mateHal, and one which presents a smoother surface, 
more easily cleaned. With horses standing, moving' slowly, tied and pawing as so 
frequently is the case on a business street, and genersJly with an excess of heavy traffic, 
a macadam pavement retains a great amount of street filth, is difficult to maintain, and 
should be, if possible, replaced with vitrified brick or asphalt. A well kept macadam 
driveway is in keeping with well-kept boulevards, lawns and shade trees, the characteris- 
tics of a residential street ; it has a cool appearance, the dust can readily be kept down 
by sprinkling, and for light driving is the favorite among horsemen. Bicyclists, now an 
important section of the community, usually favor macadam, in preference to the more 
costly classes of pavement. A comparison of macadam with asphaJt or vitrified brick, in 
point of utility and beauty, will not result unfavorably to the former. 

Gbades and Earthwork. 

Preliminary to undertaking the improvement of town streets, levels should be taken on 
all the streets to establish a system of grades which will provide a proper union of street 
intersections Care should, of course, be taken to equalise cuts and fills as far as pracM- 
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able, and to utilize surplns earth in filling up tlfe boulevards oi low lots adjoining the 
street. In this, the handling of considerable earth is often necessary to obtain the best 
results. 

In the finished street, it is ordinarily advisable to have the crown of the roadway at 
about the same elevation as the surface of the sidewalk ; and, in any case, the sidewalk 
should not be lower than the crown of the roadway. It will be necessary to excavate 
below this elevation in the centre of the allowance to provide for the reception of the road 
metal The depth of this excavation must provide for the thickness of metal to be used, 
and for surface drainage. 

Width of Roadway. 

The present tendency is to narrow the width of the driveway. It is found that to 
occupy a 66 foot allowance with a four foot walk on each side, and to devote the remain- 
der to the driveway, is a needless expense, both in cost of first construction and in main- 
tenance. From 22 to 26 feet ip, on the great majority of the residential streets of towns, 
ample to accommodate traffic. A broad driveway is very handsome, but so also are broad 
stretches of nicely sodded boulevard, ornamented with shade trees. 

Sidewalks and Boulbvards. 

At present, on improved streets, we ordinarily find a row of shade trees outside the 
walk. In commencing the reconstruction of a street, it is generally advisable, if not 
necpssary, to take up the sidewalk to permit a proper grading of the road allowance. 
When the earthwork is finished, the sidewalks may be placed immediately outside the row 
of trees, and the space originally occupied by it, sodded ; and if the fences are removed 
the strip is, in appearance, added to the depth of the lawn. This arrangement will 
usually leave a space for a strip of sod between the sidewalk and the carriageway. If 
this part of the boulevard can have a width of about two feet or more, it takes away a 
certain dusty, business appearance which the street would otherwise retain. The sidewalk 
should have a distinct elevation above the sod, sloping slightly toward the roadway, to 
provide for a proper drainage. The strip of sod between the walk and curb should have 
a tM toward the curb of six or more inches, and on a 24 oot roadway having a one foot 
crown at the same elevation as the walk, this will leave from six to eight iuches of cu 
exposed. 

The Crown. 

The crown referred to above, about one inch to the foot,, will seem to many, 
pel haps, excessive. This applies to the newly made roadway and provides for settle- 
ment. Two-thirds of an inch is the convexity ordinarily adopted on newly-constructed 
English or French roads, but with the material available in most localities of this 
province it is not sufficient. The limestone, gneiss, field stone and gravel ordinarily 
obtainable in Ontario are not the most durable, hollows are apt to appear, dust 
accumulates, and unless there is ample fall for the water, it will be found lying upon 
the road surface. The tendency invariably is for traffic to use the centre of the road- 
way, and this is always increased with the narrower driveways. But in choosing 
between two evils it is better practice to provide ampTe crown. It is better that travel 
should be less distributed than that water should lie in pools on the road. 

The shape of the crown has been a subject of some discussion. A circular rise 
is believed to be the best principle to follow in practice. Two planes, joined at the top 
by a short curve do not provide for settlements and wear. A flat ellipse, sometimes 
advocated, does not provide for settlement and gives an unduly steep fall at the edges 
increasing the wear at the side, and practically narrowing the roadway. 
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Cubbing. 

For ourbing, flagstone, which is easily obtained in many districts, is the more 
handsome and more durable material. A good substitate is 3x10 cedar, which should 
be spiked to oedar poets 2| feet long and 6 inches in diameter. By bevelling the 

Kits the ourbbg may be inclined at an angle of about 30 degrees. It presents a 
tter appearance than when peipendicalar, the toips of the poets are protected and 
there is lees liability to decay. 

Matkrial. 

In nearlT ev^ry locality throughout the province good material will be found 
within easy distance. Onished stone is usually regarded as the only material for 
macadam roads, but Macadam really used and advocated any material which would pro- 
vide a good weating surface not readily penetrated by m<»8ture. Thus we have in 
Ontario a choice erf gneiaaes, limestonea, field boulders, pit and creek gravels ; or if 
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Showm^ a bcoken stotue driveway^ with a foandatioa lajer of ftake>aftotte. 

we widh thd hest o^terial^ trap rock is available. Of these smterials we have all 
oialitwe^ froaat that which is exceedingly good to that which is little better than clay. 
1h)te g^teiAses are usually a harder and tcwgher rock than limestone, but the latter 
oiHiets this (lelect largely by better ceuteaciog qualities. Field stotia makes a very 
gf^od Bbstal if care is taken in its selection. Pit gravel usually needs screening and 
<»ushiBg to remote sand and earthy matter and to reditce the large stones to suitable 
dim^ensioBS. Creek gravel is often sufficiently clean to be applied directly to the road 
but some attention should be given to breaking large stones. In choosing the metal, a 
judicious selection must usually be made between a cheaper and poorer material in the 
inamediate vicinity and an expensive but more durable metal from a distance. The 
selection will be based on the expenditure permissible and the nature of the traMc and 
the quality of stone used. Twelve inches is sufficient for the heaviest travel, and a thick- 
ness of seven inches is the least advisable. The coating should be heavier aib the centre 
than at the curb. Xbese measurements are after consolidation with a roller. A fuller 
discussion of this portion of the subject will be found in connection with country roads. 

Binding Matbbial va, Eolling. 

The use of binders is another question of considerable importance. The best that 
can be had is usually the clean chips and dust, the screenings of the metal used. The 
amount of vacuum in a surfoce covering consolidated without a binder is very consider- 
able, buc the mechanical grasp which one stone takes upon another under pressure is 
infinitely preferable to the consolidation obtained by a mixture of sand and stone. Sand 
adaracts and retains moisture, while a vacuum will permit the water to pass away, at the 
acune time providing space for the expansion of the frozen water retained. The action 
of frost on a dean metal is much less serious than upon a roadway having a temporary 
bond of sand. Rolling is an absolute necessity in obtaining a proper surface covering of 
crushed stone. Broken stone dropped loosely upon a roadway permits water to pass into the 
sub-soil as through a sieve and the proceaa of consolidation under traffic not only results in a 
very great wear and tear of metal, but mixes it with the earth which of itself is very injuri- 
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0118 and in so doing destroys the crowning and therefore the proper surface drainage of the 
roadway. The sab^oii should be crowned and, like the covering, thoroughly consolidated 
by rolling. The metal should be applied in layers three or four inches thick, each layer 
being th(»oughly rolled before the next is applied. 

Tub Rollbb. 

The weight of the roller should be from ten to fifteen tons, the former generally pro^ 
dudng the better results. An excessive weight tends to crush the metal, especially if of 
the softer local varieties, instead of working it into position. The heavy rollers produce 
consolidation more quickly, but the lesser weights have more permanent results. Less 
than ten tons is not advisable except in the instance of a horse roller, a cheaper but not 
very satisfactory substitute for a steam roller. 

(Tndbbdraikage. 

The necessity of underdrainage has been referred to fully in connection with country 
roads. The means must usually be common field tile. The location and extent of 
drainage must depend on various circumstances, the nature of the soil, the oppoitunity 
for onUets, and whether or not there is a sewer beneath the roadbed. Ordinarily a three 
or four indh tile placed beneath the edge of the roadway on each side, and below frost 
line, is the best rule to follow, but this, if the soil is loose and porous, and has a natural out- 
let for sub-soil water, may be more than is necessary. A line of tile placed in the centre 
of the road allowance disturbs the earth foundation, and settlements are likely to occur, 
a condition which is difficult to repair and is very injurious to the stability of the road. 

GUTTBBS. 

If gravel or broken stone is used on a business thoroughfare, the gutters should be 
cobble- stoned to protect them from the stamping of horses ; but on residential streets 
this is not necessary, the angle between the road surface and curb forming a sufficient 
waterway. Outlets for surface and sub -drainage must be procured as frequently as pos- 
sible so as to dispose of the water before it gains force and headway. If a system of 
sewers exists, with provision for storm water, the matter is very much simplified. When 
necessary the water may be admitted to the sewer or tile drain through settling basins 
which should be veiy carefully guarded, to prevent obstruction. 

The principles of load-making touched upon in this discussion of macadam streets for 
towns, will he found more fully developed in connection with the articles on country 
roads. 



FORM OF SPEOIFIOATION FOR MACADAMIZ[NG AND BOULEVARDING 

RESIDENTIAL STREETS. 

In giving the following specification for macadam streets, it is not intended that it 
shall be rigidly adopted by any municipality. It indicates, however, the form which a 
specification should take, and may be modified to suit local circumstances. 

• Earthwork. 

The excavating and grading is to be made to the depth and width shown on the 
drawing having preference thereto and to the levels given on the ground by the engineer 
or the person in charge of the work ; and also to such greatei^'epth and width as may 
be directed, to enable the curbing to be properly set ; the levels and cross sections may be 
varied at the discretion of the engineer or other person in charge of the work, to conform 
to the elevation of lots and grades of intersecting streets. 
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Tke esrth tftken from the excaTadon for the roadwrnj is to be used in pmperlj grad- 
ing up the boolerards and filling in an j portton oi the roadbed which is beneath the 
grade line on the propoeed improTement ; and the surplus earth is to be teamed from 
one pmnt of the street to anotlwr as maj be required in making the stid bonlevards, 
where there is not sufficient earth, and at anj particular point in this excavation to com- 
plete the work ; and the remainder of the excavated euth is to be deposited wherever 
directed bj the engineer at a distance of not more than 1,500 feet on dther side of the 
asid street. 

Thb Sub-gradb. 

The sob-grade when complete most conform tmly to the required cross section as 
shown on the drawing. 

Shoold the contractor, in grading, excavate below the proper level on the snb-grade, 
the deficiency shall be made up with gravel or other approved material well sprinkled 
and rolled at the contractor's expense. 

SiDlWALKS. 

The contractor is to caref ally take np the present old sidewalk and croedngs <m the 
street, running in an east and west (or north and south) direction, and deposit the mate 

rial ; and the contractor, where required, shall ti^e up all crossings over 

the streets running in a north and south (or east and west) direction and pile the material 
by the side of the intersecting street where it will be out of the way of travel. 

The contractor is to excavate, or form in the excavated earth, a trench or opening 

for the sidewalk feet wide and .... inches deep. The bottom of th^ said trench 

is to be level with the top of the line of the curb except where otherwise directed by the 
engineer. 

All the sidewalks on the said street will be laid down by the contractor for that pur- 
pose ; but the contractor for grading, etc., is to make the proper excavation as shown on 
the plan for said sidewalks, and iJter the sidewalks are laid the contractor for street 
grading must do any necessary filling or lowenng of the boulevards in order to properly 
meet the grade of the sidewalk. 

Boulevards. 

The grade of the boulevard at the side of the sidewalk nearest the line of curb is 
to be six inches above the top of the line of curb. The boulevard between the curb line 
and the place made to receive the sidewalk is to be regularly bevelled off from the grade 
line at the top of the sidewalk to the top of the curb. The boulevard between the side- 
walk and the street limit is to be regularly and evenly graded by cutting down or filling 
in as may be required, so as to conform to the sprade of the sidewalk, except where other- 
wise directed by the engineer, in order to conform to the elevation of tJie lawns along 
the said street. The boulevards are to be left smooth by raking or otherwise levelling 
to the satisfaction of the engineer or other person in charge of the work. 

Trbbs. 

The contractor, in doing the work, must excavate or fill in around trees on the said 
street in a careful manner so as. not to bark or injure the said trees. 

% Cubbing. 

Each side of the roadway throughout the whole length of the street is to be curbed 
with sound, live, white cedar, mill-made planks three inches in thickness by ten inches in 
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depth, and not less than twelve feet long, The posts are to be of round cedar, barked, 
good and soond, having a finished length of three feet, and to be not less than six inches 
in diameter. The posts are to be firmly set in the earth to a depth of two feet, centre to 
centre and cut off flash to the top of the curb. The planks are to be secured to the 
posts with seven inch wroaght spikes, three spikes to each plank at each bearing. The 
planks must be neatly and closely joined, the joints to be made tmly to the centre of the 
posts. The whole of the posts are to be set in an accurate manner, and true to the line 
and level given, and at such elevation as to show a face of ten inches above the subgrade, 
and with such iodine from the roadway as may be directed. 

At each street, lane, alley, private way, etc., the curbing shall, unless otherwise 
directed, be returned to the sidewalk, the returns to be placed at an angle of forty five 
degrees with the line of the curbing, each return to have a post where the curb meets the 
sidewalk. The earth at the back of the curbing is to be properly rammed so as to ensure 
stability of the curbing. The material and workmanship used must be in conformity 
with the specifications aud plans, and to the satisfaction of the engineer, or other person 
in charge of the work. 

Skwbr and Waterworks Fiztubks on Street. 

Returns and off-sets, if necessary, must be made in the line of the curb around any 
of the water gullies on the street. The levelling of the top of the sewer gullies, man- 
holes, etc, and the building op or lowering of all waterworks standpipes in such manner 
as the engineer may direct to suit the grade and crown of the roadbed, will be done by 
the contractor. 

Private Entrances and Street Intersections. 

All intersections of private lanes are to be properly made and graded in the boule- 
vard by the contractor at a gradual slope from the top of the sidewalk to the bottom of 
the gutter, and all street intersections are to be graded to conform to the finished grade 
of the street. 

Breaking up the Street. 

The contractor is to break up the street in such lengths and at such points as may 
be directed by the engineer in charge of the work, and no part of the street shall be 
broken or torn up, or no portion of the old sidewalk removcid, without the order of the 
4^ngineer. 

Work to be Continuous. 

The contractor will be required to carry out the work continuously from the time 
of the commencement until the completion of the contract. 

Right op Way. 

The contractor will keep, if so ordered by the engineer, ten feet of the roadway 
nearest the curb open for use of the public from 7 a. m. to 7 p.m., and will keep the work 
properly barricaded and protected at night with lanterns. 

Road Covering. 

The surface of the roadway over the said road is to be covered with crushed stone to 
the depth of .... inches in the centre, and .... inches at the curb, to be regularly and 
perfectly spread over the whole of the roadbed to a depth to conform to the cross section 
shown on the drawings, and proportionate to that specified for the centre and curb. The 
crushed stone is to be furnished by at 
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Plaoino the Mbtal. 

Tbe whole of the sub^^rade, when levelled, shall be thoroaghly rolled with a roller 
weighing . . . tons, to be passed over the surface at least .... times. The roller shall 

be provided by , the work to be performed by the contractor. Crushed stone 

of a size to pass through a two and a half inch ring is to be placed over the whole of the 
surface of the sub-grade to a depth of .... inches in the centre and .... inches at the 
curb, and rolled with the said roller .... times ; crushed stone to pass through an inch 
and a half ring is then to be placed over the whole of the surface of the road to a depth 

of .... inches in the centre and inches at the curb, and this rolled with the said 

roller .... times. A sufficient quantity of crushed stone of one inch in diameter, is then to 
be placed over the whole of the roadbed to bring it to the line of the finished grade as 
specified on drawings, this to be rolled by passing the said roller over it .... times. A 
coating of fine screenings is to be placed over the surface of the road and worked into the 
interstices of the mass of stone by thoroughly saturating and flooding with water, either 
from street hose or properly constructed sprinkling carts, and by passing a short harrow 
over the surface of the whole mass until the engineer is satisfied that the interstices are 
properlv filled. The roller must be again passed over the whole of the road .... times, 
or to the satisfaction of the engineer. 

Water. 

During the whole of the rolling herein specified, a sprinkling cart is to pass immedi- 
ately in front of the roller so that at all times the surfiEice of the road will be saturated 
with water. The water is to be obtained from the street hydrants for which a charge of 
one cent per lineal foot must be paid by the contractor to the water commissioners. 

Sod. 

All sod on the street between the curb line and the line of the new sidewalk is to be 
carefully taken up by the contractor and neatly piled at one side of the work. After the 
boulevards have been built to the required grade, the sod is to be relaid by the contractor 
in a perfect manner. 

Tile Drains. 

The contractor is to furnish the tile and construct a four-inch field drain along the 
inside or roadside of the curb line on each side of the street. The tile is to be placed 
.... inches under the subgrade of the roadway, and after it is laid the trench made to 
receive them is to be filled in with the excavated earth to the surface of the subgrade, and 
thoroughly consolidated. 

Extra Excavations. 

Any extra excavations that may be ordered by the engineer will be paid for at the 
rate of fifteen cents per cubic yard. 

Tenders. 

Tenders are to be made in the form of a lump sum which will be taken to cover the 
cost of furnishing all necessary material (except stone), implements (except roller), labor, 
etc., of every kind to complete the work of grading, boulevarding and macadamizing the 
said street. 

Payments. 

Payments to the extent of .... per cent, of the work done each week shall be made 
by the certificate of the engineer, such certificate to be binding only as regards progress ; 
and .... weeks after the completion of the work to the satisfaction of the engineer, the 
engineer will issue certificate for the balance. 



TOWN REPORT. 

To His Worship the Mayor and Members of the Council of the Town of Woodstock : 

Gentlemen, — Having visited your town on the 19th of October last, in accordance 
with the invitation extended me, I drove over a number of the streets in company with 
the Board of Works, examined the methods used in their construction and maintenance^ 
the system of management and expenditure, and beg to submit the following report : 

Road Expenditure. 

Money for this purp se is appropriated from the general funds of the town to the 
amount of $2,000 annually. It is distributed among the various wards, and the sum 
given to each is under the control of the councillor representing that ward on the Board of 
Works. Under this system the effect invariably is to again sub divide the ward appro- 
priation to such an extent that no work of a durable nature can be attempted. The peo- 
ple expect the amount to be scattered and the council has no other course to pursue. The 
system is fundamentally bad. Money is not spent in accordance with the requirements 
of street improvement, and the result is waste, extravagance and bad roads. An annual 
appropriation from the general funds for the repair of roads is found to work satisfactorily 
and equitably. To construct roads, however, under this method is practically an impossi- 
bility, as the expenditure cannot be sufficiently concentrated. 

Frontage Tax. 

The most suitable remedy for existing conditions in Woodstock is the frontage tax 
system. When work is undertaken under it, money is raised by the issue of debentures 
extending over a term of years. The amount is assessed against the property abutting 
on the work, or benefited by it, according to the frontage of the lot, or according to its 
superficial area, or according to the assessed value of the property. Which ever one of 
these plans is chosen by the council should be stated in a general by-law submitted to the 
people for the adoption of the system. By means of the frontage tax system sufficient 
money can be raised to do durable, serviceable and economical work, and it is the most 
satisfactory method of consolidating road expenditure. Money thus raised is obtained at 
a very low rate of interest, and payment being extended over a term of years, the annual 
rate of taxation is small. The ultimate cost is no greater than under the old system of 
patchwork, the difierence being that less money is wasted. The durable improvements 
obtained are at once a benefit to the individual property owner, the value of property is 
increased, and the town as a whole becomes a more desirable place of residence. 

Under this system work may be undertaken in three ways : (1) On the petition of 
at least two-thirds of the property owners affected, representing at least one-haf of the 
value of the real property benefited. (2) On the initation of the council, unless petitioned 
against by a majority of the property holders affected, representing at least one-half of 
the property to be benefited. (3) On the recommendation of the board of health for 
sanitary reasons. In assessing the cost, ratepayers are notified of the amount, etc., and 
courts of revision are held giving an opportunity to appeal, and to adjust any errors in 
the assessment. 

[69] 



60 PROVINOIAL INSTRUCTOR IN ROAD-MAKING. 



Am ham been imtiinated, a general by-law lor the introdaoti(m of the syatem should be 
fnbmitted to the dtizeni, and ahonld be laDotioned by a majority vote. In framing this 
general by-law very great care mmt be taken to adjost it to local circamstanoeB as far as 
poodble. When this is done, and the by-law provides for a jnst and equitable assessment, 
street improvement is invariably stimulated. To this end peculiar caseJS mch as comer 
lots, triangular or irregularly shaped lots, side hills and simUar property should be taken 
into consideration ; also the matter of street intersections, whidi are sometimes paid for 
by the property owners on the street, sometimes by the municipality. The frontage tax 
has in some cases unquestionably worked injustice, but when the by-law is judiciously 
framed there is no fairer way of paying for street improvement 

DlBICTIOH AND SUPERVISION OF StRBBT ImPROVKMINT. 

In the direction and supervision of street improvement in Woodstock there are very 
serious defects. This branch of public work is in the hands of the ward representative 
on the board of worka There are five wards in Woodstock, and each member of the 
board of works is subjected to the postibility of a change annually. The result of such 
a system is that there is an entire lack of uniformity in street improvement. The work 
of one year is generally done without reference to the work of succeeding years, in view 
of which it may be rendered useless. Almost every street presents instances of this 
defect, in its sidewalks, its drainage, grade and road metalling. J'or economical and satis- 
factory results, there should be someone with a knowledge of Uie principles of road- making 
and street improvement over this branch of public work, who would examine, stake out 
and report to the board of works with plans and specifications ; and works of importance 
should be let by contract. All work should be completed under the supervision of this 
official He should be in constant touch with the chairman and board of works, and 
should attend each of their meetings for consultation. Even if all who have been mem- 
bers of your board of woiks had b^n expert road-makers, the constant change and inter- 
change of plans would necpssarily result in patchwork. 

Wasted Labor. 

A considerable quantity of gravel was being placed on Reeve street. High street, 
and a number of other streets at the time cf my visit, but owing to the poor quality of 
the material and the method of placing it on the road, the expenditure is practiodly 
wasted. A quantify of broken stone has been placed on McQueen street. The subsofl 
was not prepared so as to form a suitable foundation and the metal was scattered loosely 
over the road. T affic will sood force the stone down into the mud and the result wiU 
be very unsatisfactory. A broken stone road built in this way is less serviceable than 
gravel. 

Condition of the Streets. 

The inefficiency of the system of expenditure and supervision employed in your town 
n quires no other demonstration than the present condition of the streets. Gravel has 
been heaped on the centre of the road without' reference to the objects to be attained in 
road construction. Very much of the gravel has been of an exceedingly poor quality. 
The drainage, where there is any, is crude and imperfect. The people have shown a dish 
position to boulevard the streets, bub owing to the absence of a suitable curb line or estab- 
lished grade, these boulevards are undulating and irregular in width and elevation. 

lb is really a source of surprise that money^ drawn from the pockets of the people, 
should be so long lavished iu such a hap-hazard manner. To all other branches of con- 
struction, waterworks, sewerage, and public and private buildings, you have given 
serious consideration, but on streets the object appears to be to spend money. As wiUi 
other enterprises, street construction, in order to obtain serviceable and economical 
results, must be treated as a matter of business. 
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Drainage. 

Good pavements are largely a matter of good drainage. Not that the shape of the 
roadway, the material of which the surface is composed, or the way in which it is laid, are 
unimportant — but that these are very largely a part of the system of drainage. With the 
Eiver Thames in the westerly portion of the town, and Cedar Creek passing through the 
southern portion, with natural depressions or watercourses leading to these streams 
throughout the town, admirable facilities for street drainage are afforded. 

Underdrainage is one of the first points to consider. In making roads it is the native 
soil which must really support the weight of the traffic, no matter what paving material 
is used to surface it. Gravel, stone, brick or asphalt are not sufficiently strong to bridge 
over a wet and yielding subsoil. But if this natural soil is kept in a dry state it cau 
support any weifitht, and to this end underdrainage is necessary. Underdrainage of com- 
mon field tile, four to six inches in diameter, should be placed on each side of the 
carriageway underneath the gutters, and below frost. This " lowers the water line " and 
secures a good foundation. 

There must be surface drainage and for this the roadway should be crowned or 
rounded up, covered with suitable surface material, and open gutters provided to carry 
away this surface water. The surface metal (gravel or other material) of coarse resists 
wear, but on streets which are lightly travelled the main object is to provide a cover 
which will prevent the water penetrating the natural soil underneath, making it unfit to 
support traffic. By crowning the surface of the road, water is shed at ono to the side, 
where provision should be made to carry it away immediately in open gutters. 

Gutters or under-drains are useless unless outlets are provided, and care should be 
taken to see that these do not become obstructed. Surface drains may have outlets into 
the tile drains through catch basins, or into the sewers, where capacity for storm water 
is provided. 

Springs underneath roadways should be tapped with blind drains and the water 
carried diagonally to the underdrains at the side of the road. 

Cedar street, a leading entrance to the town, receives a great amount ot soikage 
water from the uplying land. A very large quantity of gravel has been placed on this 
street, but without a complete system of underdrainage the roadway can never be 
economically maintained. 

Cbowning the Roadway. 

To secure perfect drainage the roads should be uniformly crowned or rounded. On 
the streets of Woodstock very little attention appears to have been given to this impor- 
tant matter, as on the majority of streets no crown whatever is made, while ia one or 
two instances, notably Vansittart avenue, it is considerably above the adjoining property, 
driving the traffic to the gutters and making it almost dangerous to turn from the centre. 
On gravel or macadam streets this crown should be one inch of rise to each foot horizontal 
from the gutter to the centre ; that is, the centre of a roadway twenty-four feet wide 
should be twelve inches higher than the outer edge. It is well to firnt establish the grade 
of the sidewalk and then make the centre of the roadway conform to thb as nearly as 
possible, and with the same elevation. On hills the crown should be sharper, say one and 
one-half inches rise to one foot horizontal, so as to draw the water quickly to the gutters 
and prevent it following the wheel tracks, deepening them to ruts. Obtain the crown 
chiefly by rounding up the sub-grade or earth foundation, the remainder to be made up 
by the additional quantity of road metal placed in the centre of the roadway. Thus, for 
a roadway twenty-four feet wide, the crown of the sub grade should be nine inches, the 
remaining three inches to be secured by the difference in thickness of gravel between the 
centre and the sides. Care should be taken to make the crown perfectly circular. 
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FORMINO THB ROADBBD. 

The practice m your town has been to pile gravel in the centre of the roadway on 
top of the natural soil, or to bring the earth from the gutters to the centre of the road- 
way, placing the gravel on top of this. This is the plan osnally followed in grading 
township roads, bat is totally nnsaited to street construction. 

The roadbed should be excavated to the required width to receive the gravel, broken 
stone or other material, and the excavated earth used in making boulevards or filling in 
the low lots to bring them to the grade of the street. The side of the street should be 
levelled to conform to the surface of the roadway. As far as practicable the crown of 
the finished street should not be higher than the adjoining property, but should conform 
to certain established grades. 

Rolling. 

I do not understand how the town of Woodstock can expect to build roads without 
proper tools. In examining the outfit of roadmaking machinery, I found it to consist of 
wagons to haul gravel and shovels to spread it, and two smaJl stone hammers. The 
wagons and shovels belong to the workmen. Roads cannot be built without tools. 

For economical, durable and serviceable road-making, a heavy roller is indis- 
pensible. A road should be sufficiently smooth and compact to shed the water readily to 
the side gutters. If the gravel or other road metal is dropped from the wagon loosely on 
a soft earth foundation, as is your practice, water passes into the subsoil as through a 
seive. Wheels passing over the road when in such a condition at once sink into and rut 
not only the gravel, but the earth beneath. Water is held in the ruts and each succeeding 
vehicle renders their condition worse. The road is less durable, since, the gravel being 
mixed with the dirt beneath, it obtains, when finally consolidated, a dusty, easily worn 
surface. 

The weight of roller used must depend upon various circumstances — ^the amount of 
work it will be required to do, the quantity of road metal used, the strength of the 
bridges and culverts over which it must pass. 

A steam roller costs much more than a horse roller, but does so much better and 
faster work that it is more economical. Municipalities surrounding your town would find 
it to their advantage to rent such a machine, thus keeping it employed, as it is too costly 
to remain idle. A weight of twelve tons does satisfactory work, and it is not too heavy 
for the majority of bridges. 

Rolling should commence at the side of the road, approaching the centre gradually. 
If the roller is first passed over the centre the loose metal is crowded out and the shape 
of the road destroyed. ' It is best to roll the earth foundation in dry weather, and each 
succeeding layer up to the top dressing. When the latter is put on, the rolling should 
be continued in wet weather (or the metal thoroughly soaked from a hydrant or with an 
ordinary watering cart) until the metal is thoroughly compact and solid, able to resist, 
without displacement, the heaviest load passing over it. 

Established Grades. 

Without a complete plan of fixed grades it is impossible to do perfect work^ and as 
far as practicable when any work is undertaken it should embody the whole street, both 
roadway and sidewalk. The grade of the street should be so fixed as to utilize aU 
excavated earth in making boulevards, bringing the sides of the streets up to the grade 
and filling in low-lying property so as to conform to such grade. Without this it is 
impossible to fix a grade other than that which will conform to the elevations of the 
lots. One piece of street about half a mile in length was pointed out to me on which the 
sidewalks were constructed in six different sections under six different by-laws within the 
last four years, and without any road improvement being attempted, llie effect is that a 
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different grade has hf^n given for each piece of walk, the best that coxild possibly be 
given under the circumstances, but by no means as good as could have been given if the 
work had been carried out as a whole. Also streets are improved and graded without 
reference to each other. The result is that the intersections are very uneven, and are 
not only inconvenient, but have an awkward and unfinished appearance. 

Slopes should in all cases be reduced as far as practicable, having due regard to the 
proper draining of water in the gutters, and having regard to the elevation of the adjoin- 
ing property, for in fixing this grade it is bad practice to injure such property by exces- 
sive cuts or fills in front of it to satisfy a uniform grade of the finished nnid. 

CURBtNG. 

On each side of the roadbed it is advisable to place a line of flagstone curbing four 
inches thick and two and one-half feet in depth. A good substitute on residence 
streets is three inch by ten inch cedar plank. It should be spiked to six inch in diameter 
cedar posts, two and one-half feet in length, which are placed at intervals of eight feet 
and bevelled at the top so that the curb will slope slightly towards the boulevard. This 
curbing defines the roadway, protects the boulevard and gutters, and keeps the road 
metal in place. 

Width op Pavbmint. 

The usual width of your street allowance is sixtynsix feet. This width is always 
advisable for sanitary reasons, besides adding greatly to the appearance of the street. It 
is, however, an unnecessary expense both in first cost and maintenance to have a wider 
driveway on residential streets than is necessary to accommodate the traffic. A broad 
carriage way is very beautiful, but so also are wide stretches of nicely sodded boulevard 
ornamented with handsome shade trees which are a notable feature of your town. 
Carriageways of from twenty to twenty-six feet are now being adopted on the residential 
streets of cities and are meeting with general approval. 

Hills. 

The Dundas Street hill and the Mill Street hill are in very bad condition. A large 
quantity of gravel has been placed on them, but no attempt whatever has been made to 
prepare the foundation, or to provide gutters. The course of the water is now down the 
centre of the roadway, the iiner particles of gravel have been washed out and, in conse- 
quence, the large stones are exposed, forming a rough surface, checked and lined with 
crevices. Hills need very careful treatment. No water should be allowed to pass over 
the hill b^ the roadside other thin that which falls on or exudes from the hill itself. 
Water from above the hill should be carried in underdrains, through private property, if 
possible, to an outlet. Neglect of this results in dangerous and expensive washouts. 
Gutters on hills should be protected with cobble stones from rushes of water. Where 
water oozes from the side hills or from land lying higher than the surface of the road, 
this soakage water should be intercepted and conveyed to the tile drains. It is good 
practice to fill the trench over tile drains with broken stone, gravel or other porous 
material. 

Gbavbl. 

My attention was directed to the gravel in three pits, Rapson's, one on Joint Street, 
and another on the north side of the town. The material in the two former is of a very 
inferior quality in its natural state, being very largely mixed with sand, earthy matter 
and large boulders. In order to be of service in road construction, material of this kind 
should be screened to remove large stones, sand and earth. A means sometimes adopted 
is to place in the pit a stone crusher with screen attachment, whereby the refuse is 
removed ; at the same time the large stones are broken and form a very valuable part of 
the road metal resulting. 
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The gimyel in the pit on the north side of the town is excellent* Mnch of it is fit 
for upplication to the road without any treat oient other than to remote occasional large 
stones. 

Cleanness of material is absolately necessary. Sand and earth are very injorious to 
the roadway when mixed with gravel, as they attract and retain moistnre and permit 
it to pass through to the sab-soiL A covering of this kind is not only less serviceable 
while it lasts, but is less durable than one composed of clean metal. Gravel should be 
placed on the road in layers of not more than four inches in depth, and each layer con- 
solidated with a roller. The depth of gravel required on the street varies in proportion 
to the nature and extent of the traffic On residential streets, little travelled, eight inches 
at the centre and ^ve at the sides will be sufficient Residential streets considerably 
travelled, with occasional heavy loads, will require nine inches in the centre and six 
inches at the sides. On other streets, largely travelled, ten inches in the centre and 
seven at the sides will be needed. 

Brokkn Stone. 

Broken stone is a much more durable material than gravel, providing, of course, that 
a suitable quality of stone is used. The best stone is that which is hard, tough and 
which will not readily decay on exposure to the atmosphere. The only stone to be had in 
the vicinity of Woodstock is field stone and river boulders. If these are crushed care 
should be taken to exclude locks of a poor quality, the most common of which are 
** weathered" sandstones and granites. Some limestones also weather very rapidly. 
Slatey rocks are too brittle to be used on the road. There are heavily travelled streets 
in your town approaching the business centre which it would be well to pave with broken 
stone in place of gravel ; and for preparing gravel and for breaking field stone, a stone 
crusher would be a very valuable machine for your town to possess. 

The stone should be crushed and screened into sizes varying from one inch in 
diameter to two and one-hilf inches. The largest stone should be placed in the bottom 
of the roadbed and the smallest at the top. A road surface of a mixture of large and 
small stones, in time becomes very rough owing to the smaller wearing more rapidly than 
the larger, while large stones at the surface have a tendency to become loose. 

Ihe stone should be placed on the roadbed in layers and each layer thoroughly con- 
solidated with a roller before the next is applied. The depth of the stone may vary, 
according to the traffic, from nine inches at the centre with six inches at the side, to 
twelve inches at the centre and nine inches at the side. As with gravel, it is very 
important that the material should be clean. No " binder " is needed with limestones. If 
an exceedingly hard metal such as trap is used, the fine * screenings " of the stone will 
be the best aid to consolidation. In rolling, the lower courses of stone should be per- 
fectly dry, but in finishing the road, water may be used to flush a dressing of stone 
screenings into interstices. 

Gutters. 

When gravel or broken stone is used on business streets, the gutters should be cobble- 
stoned similarly to those on DUndas street, which were evidently well laid ; bat on account 
of teaiing up to make sewer and gas connections they have become somewhat iojared. 
In opening the streets tor thid purpose, great care should be taken in replacing the earth 
and pavement. Pipe lor sewer, gas and water connections should as fsa as possible be 
laid by drifting with an auger large enough to accommodate the pipe, excavations only 
large enough to perform this work being made. On residential streets, the angle between 
the curb and the road-surface usually forms *a sufficient waterway for surface drainage. 

VANsiTfART Ave. 

This avenue could be made one of the most magnificent residential streets in the 
province. It is 132 feet wide, the residences on each side are handsome, and the lawns 
surrounding them spacious, well-kept and tastefully designed. A very large amount of 
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monej has been spent on the roadway, enough to have provided an asphalt pavement. 
Artificial stone sidewalks have been laid on each side of the street, bonlevards made and 
neatly kept. But the dirty, imperfectly constructed and shapeless rosuiway is entirely 
out of keeping with its surroundings.' While this street, on account of being a leading 
aVenue, and on account of its exceptional width and beauty, attracted my attention 
specially, there are numerous other streets equally deserving of improvement. 

SiDEWALKa 

Considerable attention has been given to the matter of sidewalks and they are now, 
generally speaking, in good condition. A large number of flag and artificial stone walks 
have been laid and add very much to the appearance of the town. The plan of laying 
the walks outside of the trees on residential streets has been lari^ely followed, and is 
commendable. There should, however, be a narrow boulevard between the curb and the 
sidewalk, but, where there is not sufficient width of street allowance to permit of this, an 
exception should be made. If this boulevard does not exist between the sidewalk and 
the road, the beauty of the improvement is largely lost by giving the street a dry, dusty 
and business appearance, and frequently places the sidewalk so far from the trees as to bo 
away from the shade. No sidewalk should be laid without a plan of the whole street 
being made, to show its location with respect to the roadway and other walks on ths 
same street, in order to secure regular and uniform results. 

Sewbrs and Sbwbb Conkeotions. 

Where a sewer is necessary on a street it should be constructed before the improve- 
ment of the road is undertaken ; and as far as practicable all sewer, water and gas con- 
nections should be laid to the street line in order to prevent the breaking up of the road- 
way for this purpose. A macadam road cannot be broken tip with iojary, and the 
damage to a brick or asphalt pavement is correspondingly great. I would advise that 
special attention be given to this matter before Dundas street is repaved. 

DuNDAS Stbebt. 

The life of the cedar block pavement on Dundas street is about expired, the material 
is decayed, has become uneven and rough, and must in a very short time be renewed ; 
but although in this condition, it will, I presume, be used for another year, during 
which time your council should carefully consider the merits of the different pavementa 
Neither gravel nor macadam make a suitable pavement for the business thoroughfares 
of a town of the size of Woodstock. The pavement on Dandas street, in the business 
portions, should be surfaced with a much more durable material than either of these, a 
material which will be easily kept clean, so that it may be crossed at any point, will be 
sanitary^ and will in every way give good service. A dirty, muddy, rough main street 
is certainly a poor advertisement for a town. 

The qualities essential to a first-class pavement are : 

(1) A secure and pleasant footing for horses. 

(2) Smooth, so as to render travelling and traction agreeable, easy and noiseless. 

(3) It should be sanitary ; the form and material such that it will be impervious, 
Mquids will not have permanent lodgement, and dust will not be easily produced. 

(4) The durability and service rendered will be commensurate with the cost of 
oonstruction and maintenance ; that is, it must be economical. 

(5) It must be easy of removal, leplacement and repair and at reasonable oost^ 
and with the appliances and materials within the control of the corporation. 

In view of the above it will be apparent, I believe, that brick and asphalt are th« 
two competing materials for use on Dundas street With regard to the first quality, the 

6 G.B. 
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foothold afforded to hones, bricks must have the preference. It is one of the objection- 
able features of asphalt that it is exceedingly slippery when wet, and even when dry it 
is not always safe. 

As to the second quality, asphalt must take first place since it is in a slight degree 
smoother and less noiseless than brick. It is doubtful, howeverj if traction is any 
easier, owing to the insecure footing afforded to horses. 

There is little if any difference between the sanitary statusToffthe two pavements. 
Both are, of course, impermeable and offer little resistance to the flow of liquids ; die 
joints of the brick are just sufficient to retain moisture and subdue dust With the 
smooth asphalt surface no amount of sprinkling will keep thej surface moist in hot 
weather. 

As to cost, asphalt is from one-half to one- third more than brick, and experience has 
not proven its life to be any greater. As to durability, there must always be the proviso, 
that good material and proper plans and methods of construction are used in any case. 

The laying or repairing of brick does not require skilled labor as does asphalt, and 
this difficulty in connection with the latter is felt more particularly in places where only 
a short section of asphalt is used. In large cities the inconvenience is not so great. 

While asphalt is extensively used in the United States and Canada, and is unques- 
tionably a good paving material for certain streets of large cities, I believe brick more 
suited to the requirements of your town. 

The quality of a brick pavement is not to be gauged by the best brick used in its 
construction, but by the poorest For this reason it is necessary, before deciding on the 
kind to use, to see that it comes up to the standard of scientific tests. More than this, 
while the building of the pavement is in progress there should be careful inspection to 
see that no brick of an inferior quality is used. 

There is a tendency also, to endeavor to reduce the cost of a pavement by having a 
, cheap foundation. Foundations of gravel, sand, and macadam have proven successful in 
a number of cases, but only where the natural sub-soil is of a loose and porous nature. 
In this climate, where we are subjected to alternatives of frost and slush, the experiment 
is a dangerous ona A foundation of four inches of concrete should be used. On 
this, place a one-inch cushion of sand and fill the joints of the brick with a cement of tar 
or pitch and sand. The earth sub-soil should, of course, have been previously graded, 
and consolidated with a heavy roller. 

TiBBS. 

To consider the cost of the construction of pavements is important, but the cost of 
their maintenance is not to be overlooked ; and this latter will necessarily be very great 
60 long as the use of narrow tires is permitted. The cost of maintenance^^falls on the 
same individuals as does the cost of construction, and as the users of vehicles are 
members of the community, it is hard to understand why they should wish to tax them- 
selves for the additional cost of maintenance, and the additional cost of transportation 
caused by bad roads, the result of narrow tires. The use of narrow tires delays the era 
of good roads to a greater extent than does any other cause. The roads of European 
countries owe their perfection very largely to the tires which are sometimes as broad as 
ten inches, the tire of the ordinary market wagon being six inches in width* No town 
should be without a bylaw regulating the width of tires, and no drays used for deliver- 
ing heavy loads from the depots should have tires of less width than eight inches. 
Various towns in the province are now taking steps to regulate this matter. | 

Public Wobks. 

Very rarely does the average citizen consider the meaning of a municipal corpora- 
tion. It is merely a society organized to carry on certain institutions in a more service- 
able and economical manner that would be possible for the individual member. Tlie 
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character therefore of a town's public works are an index to the good juds^ment and 
taste of the citzens as a body. The handsome lawns and well kept private properties so 
nnmerous in Woodstock are indicative of the aspirations of the citizens toward render- 
ing the town as perfect a place of residence as it can be made, and point to the con- 
clusion that they are willing and prepared to bear their respective portions of the cost, 
as soon as they find that progress at a reasonable cost can be mada Every improvement 
made in a town helps to build up the town, and is in this respect a benefit to every rate- 
payer. While sewers and waterworks are necessary to a town's welfare on sanitary 
grounds, the proper construction and maintenance, at the same time beautifying the 
public thoroughfares, is a matter which you cannot in the future, as in the past, afford 
afford to overlook. 

I was very much pleased with the active interest taken in the question by your 
council, and their evident desire to place this important part of municipal affairs on a 
business-like basis. The interest exhibited also at the public meetings of the citizens is 
an evidence that they have been considering the matter and are awake to the ineffioienoy 
of present methods. 



TOWNSHIP REPORT. 



T^ th8 Beeves and GmindU of the Tovmahipa of Ewt Nissouri, West Eorra cmd Eask 
Zorra : 

Gentlbmrn : In accordance with your invitation, I visited your townships, drove 
over the roads, inspected their present condition, examined the material available for 
road construction, the system of expenditure, the methods and plans used in doing road 
work, the administration of the statute labor law, and beg to submit the following report 
and recommendations : 

Labor and Road Expenditure. 

The loads of your townships are built and maintained under the statute labor 
system, supplemented by grants from the municipal funds. The statute labor system 
has some commendable features. CTnder it good work can be done, and has been done^ 
at less cost to the taxpayer than could perhaps have been obtained otherwise. It ia^ 
however, peculiarly subject to neglect and evasion, and this has been taken advantage of 
to such an extent that the roads of your district have suffered in consequence. The 
manner in which road work is slighted is too well known to need description. The 
wagons, horses and implements often brought out for use on the road, make up an assort- 
ment that would disgust any intelligent farmer, if he had to pay for them by the day 
at one-quarter rates for work on his farm. The work is too frequently done in a spiritless 
way, and a great part of the time is spent in talk. Some townships in various parts of 
the province commute the statute labor at such a reduced rate as to be practically an 
acknowledgement that statute labor has been shamefully neglected and thus brought into 
disreputa The experience of one municipality is that, commuting at thirty-five cents 
per day, better results are obtained. That such could be the case is certainly a reflection 
on any municipality, and rather than commute at so low or even at a reduced rate, it is 
worth a struggle on the part of a township to make each day of statute labor worth one 
dollar in actual results on the roads. 

Were the statute labor system economically administered, it would take only a short 
time to work a complete transformation in the condition of your roads. The true spirit 
in which statute labor should be performed was exhibited in the work of the pioneers, in 
road-making. In their day, population was sparse and the road allowance had to be 
cleared of forest. Stumps bad to be grubbed, bogs burned, the roadway graded, swamps 
corduroyed, and streams bridged. Drainage was exceedingly difficult and there was no> 
municipal fund from which to draw, for mending a culvert or filling in ruts. Labor waa 
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then concentrated, and good, honest labor was given. Now, however, with the increaat 
of population and wealth, roadwork is scatteied in patch-work, and is done in a hall- 
hearted way. 

Statute labor is performed at a period of the jear when the time of ever^ fBimer k 
of great value to him on his own farm. If the work of improving the roads is neglected, 
and a portion of the time spent in statute labor is wasted, it must be apparent to every 
titizen of the Province thajD there is a tremendous amount of energy lost to the country. 
We are obtaining our roads at an enormous expense, and if they are still to be bad roads, 
the expense is many times increased indirectly. Sufficient money is now being expended 
ib your townships for material, if it were carefully prepared and skilfully applied. 

NUMBBB OF PaTHMASTBBS. 

In order to bring the roads to proper condition, the operation of the statute labor 
system in your municipalities must be placed on a more systematic basis. One of the first 
steps would be to reduce the number of pathmasters. In each of your townships there 
are about 100 pathmasters, and, in consequence, as many different ideas of road building. 
The result, as shown on the ground, is tha^ one pathmaster has considered sixteen feet a 
sufficient width of roadway, another eighteen, another twenty, and so on up to forty 
feet ; one thinks a roadway should be flat ; another that it should be rounded up a few 
inches ; another, a few feet. Instances of these differences of opinion might be multiplied 
to almost any extent. Certainly all cannot be right, and this points to the fact that the 
eontrol of the roads should be concentrated in fewer pathmasters under one central head. 
One man should have general oversight of the pathmasters and all work and expenditure 
on roads and bridi^es ; and he should be required to report to the council at each meet- 
ing. He should have charge of all township machinery and materials. He should be a 
man specially adapted to the work, and his tenure of office should be as secure as that of 
the clerk or treasurer. 

Besides being encumbered by the number of pathmasters, none of whom have euffi- 
«ient means at their disposal to do permanent work, each pathmaster is surrounded by a 
few neighbors, and rather than incur disfavor by insisting on a fair day's work, frequently 
invites popularity by allowing or even encouraging neglect of the work. Were the beats 
enlarged, every patbmaster would become more independent and would have a sufficient 
num&r of days of labor under his control to undertake durable and complete work. But 
with their knowledge and experience in road making, it cannot be in the interest of the 
townships for each pathmaster to be given the power to carry out his own ideas and 
experience on the road. To believe that every man is a bom road-maker is a great 
mistake, and in order to get over the evil it is necessary that every citizen should be 
willing to join hands with his neighbor, and to work under a man specially instructed. 
The woik cannot be planned nor carried out to suit everybody. An army composed 
entirely of commanding officers, or a party of workmen made up of foremen, cannot make 
much headway. 

Pathmasteba. 

Pathmasters should be chosen from among the most respected, intelligent men in the 
eommunity, and they should be kept in office. Even then, their individual opinions and 
plans should be subject to revision by the council, which body should exercise a direol 
oversight of the roads, and their improvement by statute labor. 

That there are men who could fill the office of ^pathmaster in a creditable manner, is 
apparent from the fact that, in driving over your roads, there were several sections which 
have been well done, and good pieces of road constructed by statute labor alone. That 
many are poor pathmasters is indicated by other sections which show no evidence oi 
results except those produced by the expenditure of municipal taxes, contributed very 
largely by those who had worked with a will in performing their own statute labor on 
•ether beats. 
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When men of suitable- ability, knowledge and experience have been once obtained, 
they should be retaine4 in office. By the present system of annual rotation, as soon as 
the path master has learned something in his year of apprenticeship, his experience is lost 
and another is appointed, who begins in his tarn to take lessons in road-making at the 
expense of their condition. In other occupations an apprenticeship of some years is 
necessary before a person is qualified •to practice, but a pathmaster, the moment he is 
chosen, is thought fit to direct a work requiring much science, at the expense of the town- 
ship's capital of time, labor and money. Men are taken from the occupation in which 
they are skilled, and are transferred to one of which they know nothing. An honest man 
knows this, and immediately strives, from his personal exj^rience, from the advice of 
others trained by practice and instruction, from experts, and from every available source, 
to properly qualify himself ; with this and with continued experience he can become a 
most valuable officer. Such a man realizes the responsibility of his position and the duty 
he owes his fellow citizens whose property is placed in his charge, the expenditure of 
whose money he directs, and whose interests he is expected to advance. He commands 
the respect of those who have to serve under him, his order is obeyed, public interest is 
created and maintained, and the question of making good roads is rendered simple, requir- 
ing but a small outlay of money. 

There is another man who strives for the office of pathmaster, and looks upon his 
appointment merely as a victory over a neighbor He exercises his authority in perform- 
ing some act to aggravate a citizen with whom he does not see eye to eye. The improve- 
ment of the road is by no means the prime object ; injury rather than betterment is the 
probable result, and those who are obliged to perform the work become disgusted. 

Some men look upon their appointment as an acknowledgement by the council and 
•ommunity of their special skill as road-makers. The solicitation or acceptance of any 
advice from experienced men would be looked upon as a confession of unfitness, and cer- 
tainly any suggestion to accept instruction from an expert would be regarded with con- 
tempt. The competent pathmaster, as well as the competent business man, is he who 
eagerly seeks, from every source, the fullest possible information pertaining to his special 
Mne, believing that his knowledge never can be too perfect. 

Loyalty to Pathmastbbs. 

It is, one of the weaknesses of the statute labor systAm, that it is very difficalt for a 
pathmaster to enforce prompt obedience to his orders. If a neighbor perf^iits in idleness, 
or if, instead of doing as he is directed, he stops and argues for an hour on the wisdom of 
BO doing, the pathmaster cannot obtain redress except at the expense of his neighbor's 
good-will, a step very few pathmasters are willing to take. A farmer could and would 
discharge an employee for pursuing such a course, but in the case of a pathmaster the 
roads must suffer. Under a proper administration of the statute labor law, it is apparent 
that it is the duty of every man, when performing statute labor, to set aside his personal 
feelings and opinions, and promptly do the work allotted him. This is the relation of the 
tax-payer to the pathmaster. On the other hand, the pathmaster (and going further back, 
the council), owes it to the tax-payer that all plans shall be carefully prepared and con- 
sidered before the work is commenced, so that improvement will be made along the right 
Mne, and with the greatest economy of labor. 

Obavbl. 

There appears to be a desire on the part of the people of your townships to put in 
their time by draiiring gravel ; and gravel is therefore hauled and dumped on the roads 
before the foundations has been prepared to receive it. I learned that, in West Zorra, 
$600 was paid this year for gravtl (that is, just for the material), but most of the stuff 
placed on the roads is almost worthless, although first-class gravel is to be found in 
various pits in each township. Judging from the immense excavations, many thousands 



70 PBOYINOIAL INSTBUCTTOB IN BOAD-MAKINa 



of loads have been drawn, and farms have been paid for with the amount received for the 
gravel taken from one small corner. Contrasting the amount of material placed on the 
roads, with their condition as a whole, it is evident that there has been great waste. 

Baying gravel by the load b like baying water by the backet. Borings and test- 
pits should be sunk where gravel is known to exist, and the amount estimated from these 
borings. The material should be purchased in a business-like way for a fair amount ; 
and in case of opposition from the owner, the land may be expropriated if necessary. 

One source of the use of poor and dirty gravel arises from insufficient care in taking 
it from the pit. The social feature of statute labor is carried to the extent that those 
drawing gravel want to load up together, drive together to the place of dumping and 
return in company to the pit There may be a dozen teams, and only room for one or 
two where good material is to be had in the pit. The remaining ten, however, drive in and 
fill up the wagon boxes with anything in sight, whether sand, clay or boulders, and this 
is the kind of '* gravel " with which a good many roads are surfaced. 

Not only should gravel be chosen from the best part of the pit, but care should be 
taken to sort out any bad stuff, sand, boulders, etc., that may be mixed with this. Gravel 
pits are covered usually with a deep layer of clay, loam or earthy material, useless on a 
road. While this is not shovelled directly into the wagons, it is undermined, falls down 
on the good gravel, and then goes along with it to the road. 

Olay and Sand in Gravel. 

Dirt mixed with gravel is not only useless, but is hurtful to the road. Evidence of 
this is found on your roads where a few loads of clean, hard gravel, have been placed on 
the road, followed by a load or two of dirty stuff, then clean metal, then dirty, and so 
on. The surface of sach a road is a series of ups &nd downs, some smooth spots, then 
ruts. 

It is contended that a certain amount of clay and sand is needed to act as a binder, 
and sections of roadway are pointed out which have consolidated readily, lind make a 
nice smooth drive. This is undoubtedly the case during summer, but it will be found 
that a pleasant summer road is frequently a very poor fall and spring road. The bond 
made by sand and clay is weak, and there is not the mechanical hold which one stone 
takes upon another by pressure, as is the case when clean material is used and well 
rolled. The result is Uiat an extended rain turns the road into slush, mud and ruts. 

When clay or sand is mixed with gravel, it absorbs and retains moisture, the whole 
yielding readily under traffic. It has not the power to support wheels that good clean 
materifd has. In a number of townships throughout the Province, the practice of screen- 
ing the gravel is successfully followed. 

« Stone Cbushebs. 

Where such a large amount of money is spent annually for gravel, which, when laid 
on the road in its natural condition is largely useless, it appears to me that one of the first 
considerations of your council should be the purchase of a crusher whereby the gravel 
might be properly prepared, and nothing hauled but first-class material. By placing a 
oruisher in the pit, all material could be passed through, and with a rotary screen attached, 
all sand, clay and fine stuff would be removed, leaving only the clean road metal. In 
some sections of your townships, field stone is plentiful, and gravel has to be hauled 
several miles. Where such is the case, the field stone might be crushed and placed on 
the roadway, making a more durable road at less cost than graveL The work of crushing 
could be done at any suitable season of the year, in the pit or field, and the material left 
in piles ready to be placed on the road whenever needed. 
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Dbainaob. 

The drainage of a road is quite as important as the gravelling, but the best way to 
obtain this must be one adapted to the nature and elevation of the soil, and the direction 
and extent of natural watercourses, etc. It is imperative, however, that provision shall 
be made wherever the soil is in a low or wet location, or is of a retentive natigre, that it 
shall be drained both above the surface and below it. Sandy or gravelly soils very fre- 
quently do not need sub-drainage, while clay always requires it. TJnless there is natural 
sub-drainage, artificial underdrainage must be resorted to. 

Considerable has been done in making open drains by the roadsides in your town- 
ships, but a great many of these need deepening and cleaning to provide better sub- 
drainage. A much better practice than having deep open drains, is to use tile placed 
below frost line. These should, wherever practicable, be placed beneath the present open 
drains on each side of the road. No matter how good the material placed on the surface 
of the roadway, unless the natural soil beneath is kept dry the metal is forced down and 
the mud comes to the surface. When roads in this country are gravelled, they are fre- 
quently termed " Macadam." The important feature of the roads built by Macadam, 
however, was the drainage, not the surface covering. 

Tile and open drains must be kept free, with a good fall to an unobstructed outlet. 
It is useless to drain water from the roadway and then keep it standing in drains until 
it soaks into and softens the natural soil under the gravel. At all seasons of the year, 
particularly spring and fall, when obstructions of snow and ice are likely to occur, the 
outlets should receive special attention. 

• Orownino thr Road. 

Too much crowning is as bad as too little ; but the road must be crowned or rounded 
to shed the water to side gutters, A great many of your gravelled roads are perfectly 
flat, and some are lower at the centre than at the side. To provide for wear and settling, 
the roads, when in a proper state of repair, have a rise of about one inch to the foot from 
the side to the centre. To crown the existing gravel roads which are too flat, the square 
shoulders at the side should be cut off. If these shoulders are composed of clean gravel, 
forced from the centre of the road by the wheels, the material may be drawn in towards 
the centre. As a rule, however, it is of such a quality as will turn to mud immediately 
the fall rains commence, and should be used in levelling the sides of the road, or in any 
other way that circumstances may make advisable. This stuff from the shoulders of the 
road has, in some instances, been brought indiscriminately to the crown of the road, with 
the result that a firm gravel foundation has received a- coating of mud.. During the sum- 
mer it may have made a very pleasant surface, but in wet weather it becomes slushy, 
holds water and destroys the foundation beneath it. The shoulders having been disposed 
o^ dean material from the pit should be placed in the centre. It will frequently be 
found that a sufficient depth of gravel is already on the road, requiring only the cutting 
off of the sides, and shaping up with a light coating of clean material properly applied. 
To do this work perfectly, quickly and economically, road graders should be used. 

Applying Gbavel to the Roadway. 

The gravel placed on the roads of your townships has been merely dumped in the 
centre without any further treatment The first effect of this is to drive vehicles to the 
side of the road. These side tracks are used until late in the fall when they have become cut 
up and flattened to such an extent as to destroy the shape of the road, preventing surface 
drainage. Water is held at the side, soaks into the "roadway, and the gravel is forced 
down into the mud and is largely wasted. 

Gravel should be nicely spread on the roadway and thoroughly rolled so that travel 
will at once use it The objection is made to the use of clean gravel that it will not con- 
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Bolidate, a diffioalty entirely removed by the use of a roller. If a roUer is not used, the 
gravel shonld be raked into the wheel tracks and into the hollow worn by single^ horses, 
nntil the whole roadway is hard and smooth nnder traffic. 

Width of Roadwat. 

The width of driveway on the majority of the roads in yonr townships has already 
been fixed by sharp, open ditches, and where the road has been coated with gravel, it 
will usually be fonnd impracticable to alter it now. A gravelled strip, however, of eight 
feet in the centre is sufficient to accommodate the traffic on the greater number of your 
roads, and a greater width than twenty-four feet between ditches will generally be found 
needlessly expensive to maintain. If the roads of your townships were properly under- 
drained so that the open drains could be very shallow, a less width than twenty-four feet 
would geni^rally be not only cheaper but better. A less width than eighteen feet is 
rarely advisable. 

Road Grad£RS. 

Road graders are as necessary on the road as are self-binders in the harvest field, and 
if true economy is to be considered, are absolutely indispensable. When properly 
managed, a grader will do the work of from fifty to seventy-five men in shaping, crown- 
ing and scraping a road. One capable man should be employed to operate it whenever it 
is in use, as it requires considerable experience to handle it to the best advantage. The 
operator should know something about roads, and should be capable of following minutely 
instructions received from the OounciL A grading machine of itself has no knowledge 
of road-making, and unless the operator has, satisfactory results cannot be obtained. Bj 
using such an implement for a fev days on each statute labor beat, it is apparent that 
very much could be accomplished in shaping up the edges of existing gravel roads, and in 
grading dirt roads which have had but little attention. 

Location or Roads. 

As the sustaining power of a chain is no greater than the strength of its weakest 
link, so the utUity of a road is measured largely by the steepest grade or poorest section. 
For this reason, hills, cuts and steep grades should be avoided, and the best ground 
for a road foundation should be chosen. Saoh pieces of road as are on hills 
should be judiciously altered to obtain easy grades, provision beini; made in the Muni- 
•ipal Aot for such changes of location. A mistake sometimes arises from the idea that 
the distance over a hill is necessarily shorter than the distance round it ; and 
that the distance down the valley and up, is shorter than the detour necessary to avoid it ; 
whereas the reverse may be the case ; and in any event, the steep grades, necessitating 
smaller loads, loss of time and expense for maintenance, form a very great consideration. 

This is a very important matter which should be considered as far as possible at once. 
The longer the delay, the more difficult it will become to rectify errors. Numerous 
instances will be found throughout your townships in which a slight change in the course 
of a road would result not only in a great saving in building and maintaining it, but wouH 
add to the convenience of traffic. 

HniLS. 

Hills need very careful treatment. Water is very commonly carried long distances 
by the side of the road, past natural water courses and through deep cuts in order to dis- 
pose of it over a hill. The secret of successful drainage is to dispose of water in smaA 
quantities, without allowing it to gain force and headway. Neglect of this principle is 
the cause of the bad condition of so many hills, making deep washouts and necessitating^ 
expensive repairs. 
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Hills are freqaenbly springy, or are' kept soft by water oozing from them. In such 
eases a line of common farm tile should be placed on each side of the roadway, underneath 
the gutter, and below frost. Wet points should always be tapped by blind drains leading 
diagonally across the roadway to side under drains. The crown of the roadway on hills 
should be sharper than on level ground, otherwise water will follow the wheel tracks, 
deepening them to ruts, instead of being shed to the side gutters. 

Bridges and Culverts. 

The repairing and renewing of wooden bridges, sluiceways and culverts is a constant 
drain on the funds of a municipality. Timber is becoming expensive and iron is each 
year decreasing in price. It is encouraging to find your councils studying true economy 
in the construction of bridges by the use of stone and iron. The first cost of such per- 
manent structures is much greater than that of wood, but with the greater term of 
duration and the fewer repairs needed, they will in the end be found less costly than 
wood, at the same time giving better service. 

Oement culverts are used largely, particularly in East Nisdouri, and will be found 
much more economical and more servicdable than wood. When properly constructed, 
with a free outlet, they are permanent, and in a few year» your councils will be largely 
lelieved of expenditure from this source. 

Tires. 

People tax themselves in time, labjr and moae7 for constructing roads, and then 
purchase liarrow tired wagons to destroy them. If tires of from f jur to six inches weie 
used on lumber wagons in your townships, a very great change would be quickly noticed 
in the condition of the roads. The difference between a narrow tire and a wide tire on 
a road, is about the same as the diffarence between a pick and a pounder. The one tears 
up, the other consolidates. When wida tires come into general use, a great part of the 
question of good roads will be solved, as the wear of the road is nearly as important an 
item to consider as its construction. With wide tires, the cost of keeping roads gravelled 
would be reduced one-half. 

It is objected to broad tires that they are heavy to draw over a rutted or stoney 
road. It is, however, the narrow tires which are so largely responsible for the ruts and 
for working the stones loose ; instead of which, wide tires would keep tht> roadbed smooth 
and would compress stones into it. 

Maintenance of Roads. 

The roads of your townships receive very little attention except at the time of per- 
forming ^statute labor. Roads are very much more cheaply and easily keot in good 
condition if repairs are made as soon as wear appears, for ruts and wheel tracks interfere 
with surface drainage, hold the water, and quickly cause the road to '' break up '' in wet 
weather. Repairs of this kind are of such a simple nature, requiring a little raking, 
filling a rut, the freeing of an obstructed drain, at tJie most a load of gravel, that every 
farmer could, with no loss of time, see that the half of the road allowance passing hia 
farm was not neglected in such trifling matters. Attention of this kind would result in 
an immense benefit to every resident of the townships. 

Instead, however, of men having sufficient public spirit to volunteer work of this 
description, we find them adopting all sorts of means to avoid doing even their just 
amount of statute labor. These men, after idling away their time, will wait in deputa- 
tions on the councils, complaining of the bad and dangerous condition of their roads, 
asking for municipal grants to do the work which they should, in justice to other tax- 
payers, have done by their statute labor. No encouragement should be given in such 
eases by making money grants where the ratepayers neglect to make good use of thmr 
statute labor. 
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An excellent system has been adopted in some townships which has been prodnctiye 
oi good results. Under a by-law of the mnnicipality, where any section subscribes an 
amount of money for road improvement, the municipal council assists with an equal 
amoont from the general fnnda In other townships, no money is paid ont for gravel 
unless the road division has first drained, graded and formed the roadway accordhig to 
the set specifications of the municipal counciL 

If, however, a section of the people persist in looking on their statute labor as a 
joke, if the present waste and injustice continues, and the roads are permitted to remain 
in an unsatisfactory condition, a hindrance to individual and national progress ; if, after 
a fair trial, it is found that the statute labor law cannot be operated in your townships on 
business principles, it will be the inevitable result that your ratepayers will demand its 
abolition and the substitution of a law that will be less easy to evade. This has been 
the result in numerous other townships, and if the old system is to exist still in your 
townships, its friends must make a radical change in the present methods of administra- 
tion and prove its worth. 

Toll Roadb. 

In a long settled ai^d wealthy community such as Oxford, it is usual to find the 
main roads in fairly good condition. I was quite surprised to find, however, that this is 
rarely the case in your townships, and more so when I was informed that a number 
of these roads, especially near tbe business centres, are in the hands of chartered com- 
panies. The people have been taxed directly and heavily for these roads for nearly half 
a century. Tliey were nevertheless in a deplorable state at the time of my visit 

The user of the toll-road is supposed to be taxed for travelling on a good road, not 
a bad one, and if there is any reason for these roads being in the hands of private cor- 
porations, it is that the public shall be benefitted. These roads on which heavy toll has 
been collected for so many years, in a populous and wealthy community, should be models 
for the construction of roads under municipal control. The only features which seemed to 
distinguish them from some of your concession roads were the toll gates at frequent 
intervals. 

It may be urged by the owners ot these toll roads, that a fi&ir proportion of the earn- 
ings is being spent on them to place them in good condition, but if so, those in charge of 
this expenditure should also take lessons in r^bd-making. The paying of toll is a system 
of taxation both antequated and annoying, and becomes especially so when the roads are 
badly maintained. 

Good Roads. 

There is a tendency on the part of some to look upon the good roads agitation as a 
stupendous enterprise, and to wonder how " they " can ever make all the roads of Ontario. 
In order to bring the roads of the entire Province to a good condition, no pathmaster and 
his men would have to go beyond their own hea,t. 

In some divisions under incompetent pathmasters, men rake and scrape the mud, and 
idle away their time, expecting to receive grants from the council to do their work. 
When good roads are mentioned, they sit down on the bank of the ditch and ask what 
they will cost, and where the money will come from, wasting additional time in arguing 
against the movement. If those who built up the pioneer settlements, who chopped 
trees, grubbed the stumps, logged, burned and cleared the allo';7ance, graded the roads, 
corduroyed the swamps, and bridged the streams by their umted, zealous toU, without the 
aid of municipal grants, if these had sat down and estimated the cost, and cried for money, 
we would to-day have no roads, and your townships would still be a wilderness. Surely, 
with allowances cleared, the larger amount of grading done, material plentiful, increased 
population, knowledge and ability, and large amounts appropriated annually for road 
improvement, it cannot be a question of money. 
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A reorganization of the statute labor system bringing it to a business-like basis, gravel 
taken from the pit and applied more carefully, a better acquaintance with the principles 
ci road-making, better drainage, proper implements, wider tires, a personal interest on 
the part of every citizen in keeping roads in a proper state of repair — these are the reforms 
necessary to improve your roads economically, durably and efficiently. These constitute 
the true objects of the good roads movement. 

It would scarcely seem necessary to urge upon the residents of the rich and long 
settled townships of Oxford (a county which for many years has claimed the distinction 
of being a most progressive district, the garden of the Dominion), the benefits to be 
derived from, and the great need of better roads. While the county is a model one in 
many respects, in its handsome farm residences, its splendid bams, its reputation for high- 
grade Btock, the roads nevertheless, are far from being such as I could recommend to other 
municipalities as models. That a community which thoroughly comprehends the advan- 
tages to be derived from modem improvements in agriculture, should be so far behind in 
matters pertaining to road improvement, is certainly to be regretted. But with a live 
interest now being taken by the citizens generally, in this branch of public improvement, 
I believe your councils will find the task of reform a comparatively easy one. 



CEMENT-CONCRETE SIDEWALKS. 

In connection with the improvement of streets, there is a widespread tendency to 
replace wooden sidewalks with others of more permanent material.' In fixing grades, it 
will generally be necessary to undertake the construction of the entire street — roadway, 
sidewalks, boulevards — if the best results are to be attained, and for the purpose of 
economically and easily handling the excavated earth. Wooden sidewalks are lacking in 
durability, need constant attention to keep them in a safe condition, are not agreeable to 
walk on when a little worn, and will, in their ultimate cost, be found more costly than 
those of cement-concrete. 

In constructing this latter class of walk, the space over which it is to be laid should 
be excavated to a depth of twelve inches below the top of the proposed walk, perishable 
or objectionable material being removed to a greater depth if necessary. The bottom of 
the excavation is then compacted by pounding or rolling until as firm as possible. 

On the bed so prepared a layer of clean gravel or broken stone is spread to such a 
depth as will give, on thorough consolidation, a thickness of seven inches. Temporary 
curbs of pine should be set on each side of the excavation, to be removed after the walk 
has hardened. 

On this foundation, and in the mold formed by the curbs, is placed four inches of 
concrete which should be composed of small broken stone, of a size not greater than one 
and a quarter inches in any direction, and entirely free from dirt or dust ; clean screened 
gravel, sharp sand and Portland cement. This should be thoroughly rammed, and may 
be of the following proportions : 

Cement 1 part 

Broken stone ^. . 5 parts 

Clean gravel 2 J parts 

Slab or fiag divisions are then marked o% from sixteen to twenty feet in length. 
This provides for settlement, expansion and contraction from frost, and lessens the 
tendency of the walk to crack irregularly from these causes. The joints should be filled 
with sand or other approved separating material. 

Before the concrete has set, and while it is still adhesive, there should be laid on it 
a wearing surface one inch in thickness. This surface coating may be composed, if a 
sand finish is desired, of : 

Portland cement 2 parts 

Sharp sand 3 •« 
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Over this should be sifted a layer of the best Portland cement, the whole to be th^ 
levelled, neatly trowelled, and rolled with a tooth roller to make a surface which will not 
be slippery. A more durable surface coating, known as granolithic, may be had by using 
broken granite in place of the sand. This broken stoae should have a square or cubical 
fracture, be clean and fresh, and of sizes three-eighths of an inch downward. The com- 
position will then be : 

Portland cement 2 parts 

Broken granite 3 " 

The work should be kept moist, and protecbed from the direct rays of the sun, with 
eanvas, until thoroughly set. Traffic should be kept off for a period of about fifteen days. 

The various parts, cement, sand and broken stone, sh6uld be measured and mixed 
when dry, water then added as required, and the whole again thoroughly manipulated and 
mixed. There is a great necessity for careful and skilled workmanship, and an experienced 
man should have charge of the work. 

If the sub- soil is of a nature to retain water, is low-lying and not sufficiently under- 
drained, a line of common field tile should first be placed below the centre of the walk 
The surface of the finished walk should have a slope towards the gutter of one-quarter of 
an inch to each foot of width. 

When built by a contractor, he should be required to guarantee that the walk shall 
last and remain in all respects in perfect order and condition, and free from all cracks 
and .defects, and of perfect hardness consistency, smoothness and finish, for at least the 
term of five years from the date of its completion, ualess subjected to other influence than 
ihe ordinary effects of wear and weather. 



STATUTE LABOR LAW IN TOWNSHIPS, 

The main provisions of the statute labor laws are the following ; 

(1) Every male inhabitant of the age of twenty-one years and upwards, and under 
sixty years, who is not otherwise assessed, and who is not in her Majesty's Military or 
Naval Service, on full pay or actual service, is liable to one day of statute labor on the 
roads and highways. 

(2) Every person assessed upon the assessment roll of a township shall, if his property 
is assessed at not more than $300, be liable to two days statute labor ; at more than $300, 
but not more than $500, three days ; at more than $500, but not more than S700, four 
days ; at more than $700, and not more than $900, five days ; and for every $300 over 
$900, or any fractional part thereof over $150, one additional day. 

(3) In townships where farm lots have been subdivided into park or village lots, 
and the owners sure not resident, and have not required their names to be entered on the 
assessment roll, the statute labor shall be commuted, where such lots are under the 
value of $200, to a rate not exceeding one-half per centum on the valuation, but the 
council may direct a less rate to be imposed by a general by-law affecting such lots. 

(4) A farmer's son rated and entered as such on the assessment roll is liable te 
perform statute labor as if he were noc so assessed ; but a tenant farmer's son, bona fide 
resident on the farm of his father x>r mother, is exempt from statute labor in the same 
manner as if he were the son of an owner and jointly assessed. 

(5) A non-resident, wishins: to perform his statute labor, must require his name to 
to be entered on the roll, otherwise a commutation tax is charged against his property 
according to the assessed value. 

(6) Where a resident owner, tenant, or occupant, who has caused his name to be 
entered upon the assessment roll, after notice or demand, makes default in performing 
bis statute labor or in payment of commutation for the same, the overseer of the high- 
ways in whose division he is placed shall return him as a defaulter to the clerk of tlie 
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manicipality before the fifteenth day of August, and the clerk shall, in that case, enter 
the commutation for statute labor against his name in the collector's roll, and the same 
shall be collected by the collector. 

(7) In every case the clerk shall notify the overseer of highways, that may be 
appointed for such division, in the following year, of the amount of such commutatioOi 
and the overseer shall expend the amount of such commutation upon the roads in the 
statute labor division where the property is situate, and shall give an order upon th« 
treasurer of the municipality to the person performing the work. 

By-Laws. 

The council of every township may pass by-laws. 

(1) For empowering any person, risident or nonresident, liable to statute labor 
within the municipality to compound for such labor, for any term not exceeding fiv^ 
years, at any sum not exceeding $1 for each day's labor ; 

(2) For providing that a sum of money, not exceeding $1 for each day's labor, may 
or shall be paid in commutation of such statute labor ; 

(3) For increasing or reducing the number of days labor, to which the persons rated 
on the assessment roll shall be liable, in proportion to the statute labor to which such 
persons are liable, in respect of the amounts at which they are assessed, or otherwise, 
respectively ; 

(4) For enforcing the performance of statute labor, or payment of a commutation in 
money in lieu thereof, when not otherwise provided by law ; 

(5) For regulating the manner and the divisions in which statute labor or commu- 
tation money shall be performed or expended ; 

(6) For reducing the amount of statute labor to be performed by the ratepayers or 
others within the municipality, or for entirely abolishing such statute labor ; 

(7) For reducing or varying the amount of statute labor to be performed by the 
ratepayers or others within certain defined areas in the municipality when, in the opinion 
of the council, exceptional circumstances exist, rendering such reduction or variation 
equitable, and upon such conditions as may be imposed by the by-law ; 

(8) For providing for the making and keeping open of township roads during the 
season of sleighing in each year, and for appointing overseers of highways, or pathmasters 
to perform that duty, and such overseers and pathmasters shall have full power to call 
out persons liable to peiform statute labor within their respective municipalities to assist 
in keeping open such roads, and may give to such persons as may be employed in so doing 
certificates of having performed statute labor to the amount of the day's work done, and 
such work shall be allowed for to such persons in their next season's statute labor. 

(9) For providing for the application of so much of the commutation of the statute 
labor fund, as may be necessary for keeping open such roads as last aforesaid, within 
such respective municipalities. 

(10) For providing that the pathmasters in their several road divisions, or other 
officers appointed for the purpose, shall enforce the provisions of by-laws respecting 
obstructions placed on the roadis. 

(11) For appointing overseers of highways, road surveyors^ roid commissioners, or 
other officers required by the corporation; and for regulating the remuneration, and 
duties of such officers. 

The foregoing provisions will be found in the Ck>nsolidated Assessment Act of 1892^ 
sections 87 to 101 ; the Coneolidated Municipal Aot of 1892, sections 479 and 521 ; tha 
Municipal Amendment Acts of 1894 and 1895. 
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BOrLEVARDS. 

The Municipal Amendment Act 1894 sec. 9, enacts that the coancils of cities, 
towns and incorporated villages may pass by-laws : — 

" For setting apart, upon such terms as to resumption by the municipality and other- 
wise as the by-law may state, portions of the public streets at or near the sides thereof 
for the purpose of boulevarding, and regulating the construction and maintenance of such 
boulevards, or for permitting the owners of property abutting on any street to construct 
at their own expense such boulevards, but so as not to unreasonably confine, impede or 
incommode public traffic, and for regulating and confirming boulevards already con- 
structed on any street 

<' For making reguli^tions for the protection of all boulevards constructed in the 
public streets." 



PROCURING MATERIAL FOR ROADS. 

The council of any municipality may, in accordance with 55 Vic. chap. 42 sec. 550 
pass a bylaw as follows : — 

" For searching for and taking such timber, gravel, stone or other material or mater- 
ials (within the municipality) as may be necessary for keeping in repair any road or 
highway within the municipality ; and, for the purpose aforesaid, with the consent of the 
council of an adjoining municipality (by resolution expressed), for searching for and tak- 
ing gravel within the limits of such adjoining municipality, and the right of entry upon 
such lands, as well as the orice or damage to be paid to any person for such timber or 
materials, shall, if not agreed upon by the parties concerned, be settled by arbitration 
under the provisions of this Act ; 

But no such gravel shall be taken or removed from the premises of any person in 
an adjoining municipality until the price or damage has been agreed upon between the 
parties, or settled by arbitration." 



OPENING AND ALTERING ROADS.. 

County councils have power to pass by-laws under Sec. 566 S.S. 2 of the Consoli- 
dated Municipal Act as follows :-^ 

For opening, making, preserving, improving, repairing widening, altering, diverting 
and stopping up roads, streets, squares, alleys, lanes, bridges or other public communi- 
cations, running or being within one or more townships, or between* two or more town- 
ships of the county ; or any bridge required to be built or made across any river over 
100 feet in width within any incorpolrated village in the county connecting any public 
highway leading through the county, and which is in continuation of a country road, or 
between the county and any adjoining county or city or separated town, on the bounds 
of any town or incorporated village, within the boundries of the county, as the interests 
of the inhabitants of the county, in the opinion of the council, require to be so opened, 
made, preserved and improved; and for entering upon, breaking upon, taking or using 
any land in any way necessary or convenient for the said purpose, subject to the restrie- 
tions herein contained. 



AN ACT TO PReVeNT THE SPREAD OF NOXIOUS WEEDS. 

Chapter 202, Revised Statutes of Ontario, 1887 (Section 9).— It shall be the duty 
of the Overseer of Highways in any Municipality to see that the provisions of this Act 
relating to Noxious Weeds, are carried out within their respective Highway Divisions, 
by cutting down oAdestroying or causing to be cut down or destroyed at the proper times, 
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to prevent the ripening of their seed, all Noxious Weeds* as part of the ordinary 
statute labor, or to be paid for at a reasonable rate by the treasurer of the municipality, as 
the council of the municipality may direct. 

Sec. 10, (Sub-Sec. 4 ) — Every overseer of highways who refuses to discharge the duties 
imposed upon him by this Act, shall, upon conviction, be liable to a fine of nob less than 
$10 or more than $20. 



ROADS AS LOCAL IMPROVEMENTS IN TOWNSHIPS. 

Consolidated Municipal Act of 1892^ Section 611a, — In case all the owners of the 
property or lots abutting according to the oris;inal survey by the Crown, on the road, 
street or public way hereinafter mentioned to be benefitted thereby, in any part of any 
township, petition the council for the macadamizing, gravelling, planking or otherwise 
improving by approved material,^ and draining any road, street or public way (describing 
it), or building a bridge in connection therewith, the council may procure an engineer or 
provincial land surveyor to make an examination of the said road, street or public way so 
proposed to be improved, and may procure plans and estimates to be made of the said 
work by such engineer or surveyor of the real property, municipalities and corporations 
to be benefited by such work, or the owners or occupants of which real property may or 
can use the same, stating as nearly as may be, in the opinion of such engineer or surveyor, 
the proportion of beuefit to be derived therefrom by every road and lot or portion of lot, 
and of any railway or street railway, or municipality or corporation ; and if the council 
is of the opinion that the proposed vork or a portion thereof would be desirable, the ' 
council may pass by-laws ; 

1. For providing for the proposed woik or a portion thereof being done, as the case 
may be. 

2. For borrowing on the credit of the municipality the funds necessary for the work, 
although the same extends beyond the limits of the municipality (subject in that case to 
be reimbursed as hereinafter mentioned), and for issuing the c ebentures of the muni- 
cipality to the requisite amount, including the costs of reference, if any, in sums of noi 
less than 8 100 each, and payable within twenty years or l6ss from date, with interest at 
the rate of not less than four per cent, per annum. 

6116. — ^The several provisions of this Act, from section 569 to section 61 la, both 
inclusive, and the amendments thereto not inconsistent with the last preceding section, 
and in aid thereof, shall, mviiUie mutandis^ be applicable, as far as possible, to the 
making and improvement of the said road, street or'public way, and the drainage and other 
work connected therewith, in manner hereinbefore provided, as if the said several sec- 
tions related to roads and the improvement thereof, so as to make the said clauses 
efficient for the construction of roads in substantially the same way as drains are now 
constructed. 



COUNTY ROADS AND BRIDGES. 

Consolidated Municipal Act of 1892 ^ section 682, — ^The county council shall have 
exclusive jurisdiction over all roads and bridges lying within any township, town or vil- 
lage in the county, and which the council by by-law assumes with the assent of such 
township, town or village municipality as a county road or bridge, until the by-law has 
been repealed by the council, and over all bridges across streams or ponds or lakes 
separating two townships in the county, and over all bridges crossing streams or rivers 
over 100 feet in width, within the limits of any incorporated village in the county, and 
connecting any main highway leading through the county, and ovt r all bridges over rivers 
or ponds .or lakes forming or crossing boundary lines between two municipidities. 

* Noxious WeedB include Canada Thistles, Oxeye Daisy, Wild Oate, Ragweed and Burdock. 
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534. — When a county council afisnmes by by law, any road or bridge within a township 
as a county road or bridge, the council shall, with as little delay as reasonably may be, 
and at the expense of the county, cause the road to be planked, gravelled or macadamized, 
or the bridge to be built in a good and substantial manner ; and further, the county 
council shall cause to be built and maintained in like manner, all bridges on any river 
or stream over 100 feet in width, within the limits of any incorporated village in the 
county, necessary to connect any main public highway leading through the county. 

SIDEWALK CONSTRUCTION IN TOWNS. 

57 Y. chap. 50, sea 16. — It shall be lawful for the council of the corporation of 
any city or town whichhas notadopted the local improvement system inrespect of sidewalks, 
by by law to provide from the genera! funds of the municipality, or to raise by way of 
loan on the credit of the debentures of the municipality, forty per cent, of that part of 
the construction of granolithic, stone, asphalt, or brick sidewalks upon leading or principal 
business streets of such city or town as local inprovementa falling on the property bene- 
fited, in addition to the part of such cost to be provided by the municipality, and to add 
said forty per cent, to the said part of the cost of the construction of the said sidewalks 
to be provided by the municipality, and to issue debentures for the amount thus obtained, 
and it shall not be necessary to submit the by-laws of the said corporation authorizing the 
issuing of the said debentures to, or to have the assent of, the electors of the municipality 
before the final passing thereof, but any by-law for carrying the provisions of this section 
into effect, both as to selecting streets and providing the necessary funds, shall require an 
affirmative vote of three-fourths of the members of the council. 

(1) — The remainder of that part of the cost of constructing the said sidewalks, 
falling on the property benefited, after the said forty per cent, has been deducted, shall 
be assessed tor and dealt with in the manner provided as to assessments for local improve- 
ments in other cases. 




The Result of Right Prinoiples. 
Incrdaaed property valuefi, and, in ultimate cost, a measure of economy and decreased taxation. 




Monet Soattebed and Misapplied. 
Vew back township i have worae roads than the average town. 




A Book-Cbushxb Nbkdbd. 
Stone for fenoei but none for roads. 




The Common Type of Hill. 
CoDstracted ¥rithoat reference to draiuAge. 




A NioELT Obownsd Gountbt Road. 




Afteb a Oentubt of Road- Making. 
Theleffeot of narrow tires on a flat andi tadly drained road. 




Samfli Stbket nr Oranobvilli. 
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A Street Well Rolled, Well Drained. 




StKAM ROLLltt. 

Th« property of the Town of Oalt, 
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REPORT 



OF THE 



PROVINCIAL INSTRUCTOR IN ROAD-MAKING, 

1897. 



To the Honorable John Drydkn, 

Minister of Agriculture, 

SiR|— I herewith beg to submit to 70a my report for the year 1897, on BoskI ancf 
Street Improvement in Ontario. It is gratifying to record the increasing interest which 
is being taken in this branch of public work, and to observe the efforts in many districts 
and in many ways, to bring about reform. A large number of municipalities were visited 
by me during the year, addresses delivered and reports made (as outlined in my report of 
1896), the requests for my services in this respect being very numerous, so numerous, I 
regret, that it was impossible to comply with all. The fullest information appears to be 
everywhere desired, and any means suggested for bettering the condition of the common 
highways, is given the most earnest consideration. 

I have the honor to be, 

Sir, 

Your obedient servant, 

A. W. CAMPBELL, 
Provincial Instructor in Eoad-making. 

Pakliament Buildings, 

Toronto, Ontario, 10th January, 1898. 
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GOOD ROADS— A NATIONAL PROBLEM. 

The demand for increased transportation facilities, for more rapid transit, for better 
and shorter routes is arising from all quarters, is far reaching and urgent. In response 
to this, railways are improving the character of their roadbeds and rolling stock. Oanals 
are bein^ deepened and widened, and harbors improved. Vessels of greater capacity and 
Bpeed are being constructed. Cold storage is being provided. In the cities electric street 
lailway systems have displaced the slower horse cars, and are stretching their tendrils 
along the country highways ; the bitycle has obtained a prominent place in the trans- 
action of business ; motor carriages may be seen on the streets of the larger cities, and 
present indications are that they will soon become an important means of travel and 
transportation. Nations are growing greater and stronger, and trade is forcing its way 
more rapidly and with greater volume fJong the veins and arteries of commerce. 

Addressing the Board of Trade of Toronto, the chief commercial city of Ontario, the 
Premier of the Dominion recently said : '< Let us cheapen the cost of transportation, 
and from that moment we have in the markets of Great Britain a preference for the pro- 
ducts of Canada." Referring more directly to the importance of the common highway 
and its relation to trsKle, the Premier of New Brunswick, the Hon. H. R. Emerson, in an 
address at a ban<][uet recently tendered him in the city of St* John said : '^ I have already 
given you assurance on behalf of my Department that the good roads movement will be 
furthered and encouraged as far as in our power lies. The betterment of our public 
highways which are avenues of transportation and form an essential part of the great 
system which is necessary to transfer the products of our farms from the farm granaries 
to the busy markets of the old land, is a most desirable end to be attained, from the 
standpoint of economics, as well as from social or other standpoints." 

The question of road improvement has been too much regarded as a matter of indi- 
vidual loss or gain. It is necessary to convince farmer Jones that he is losing yearly 
by bad roads $50, Brown that he is losing $75, Smith that he is losing $100. This is the 
phase which the good roads advocate most frequently has to meet. Seldom is the prob- 
lem regarded in the broad light of its influence upon national prosperity. The total pro- 
duction of Ontario farms has a value annually, it is estimated, of $200,000,000. All 
this must first pass over the common highways before reaching the markets. It is the 
basis of Ontario's wealth. The amount is far in excess of that needed for home consump- 
tion and the only resource is to obtain a market in foreign countries. This market is 
available only so far as we can sell more cheaply, and produce a better quality than other 
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competing countries. It is not the effect on present conditions whidi oonstitntes the eyil 
of bftd rebels ; but it is in the conditions which they prevent that the loss lies. It is not 
<m the principle that it is so expensive to draw one load of produce to market, but in 
the principle that, with everj means provided for easy, quick and good transportation, a 
market would be created for two loads. Many links in the system of transportation are 
being perfected, but the chain will not be complete without cheap trani^rtation over 
the first part of the journey, the common country highways. 

Good Boads and Agrioulturb. 

GUxmI roads will be of vast benefit to agricultura They increase the profits of tiie 
form by decreasing the cost and difficulty of transportation. It is cheaper to draw pro- 
duce to market in one load than in two ; on the same principle that it is cheaper that 
one team and a driver to do the work of two teams and two drivers. Good roads will 
increase the opportunities of fanning and extend the range of marketable produce. Fruit 
and other perLdiable artitles can be marketed in better condition, and a purchaser will 
be obtained for produce which now cannot be taken to market because of the difficulty 
of transporting it from the form to the city or railway station. 

A market in England is awaiting all kinds of Oanadian fruit as soon as the difficulty 
of carriage is overcome and the fruit offered for sale in sound condition. Rapid totnsit 
, on steamship and railway, with cold storage, is being provided, but until the fruit can be 
taken from the farm to the raUway in the best possible condition; that is, with the 
greatest speed and least amount 6f jolting, we must labor at a serious disadvantage. With 
cheese, the constant complaint is that the quality of the Oanadian product is not what it 
ehould ba ChecBemakers are all aware that the quality of the cheese is injured by churn- 
ing tHe milk over rough roads ; and that a more uniform quality can be obtained by 
making the cheese in large factories, a condition which can only be brought about by 
making the roads such that the milk can be carried greater distances. 

The dulnees and isolation of farm life will be overcome by good roads, and they will 
thereby tend to elevate and bring about a better citizenship. The school, the church, the 
public meeting, the neighbor's house will be more easily reached. The effect of all this, 
the increased land value, the greater profits and pleasures of the farm, is to render the 
country attractive rather than repellant. The efiect is to draw the people of the city to 
the country rather than drive the people of the country to tiie city. " How can we 
relieve the congested condition of our cities V ** How can we keep our boy on the farm f 
are questions demanding an early solution. By making the farm profitable, by giving to 
energy and ambition sufficient business opportunities on the farm, these problems will be 
solved, and one of the most important foctors in the solution is '< Good Boads." 

Good Roads and Commbrob. 

Good roads are of great benefit commercially. Agriculture is the foundation of the 
wealth of this country. As agriculture prospers bo will business prosper. Better home 
markets and better foreign markets for the farmer will bring more money into the coun- 
try. This means increased sales for the merchant and a greater demand on the manufac- 
turer. Bad roads, beside the retarding influence on the country by lessening its ability 
to compete in foreign markets, cause produce to be marketed, not as prices or the demand 
require, but as the roads permit The result is that the market is alternately glutted or 
starved; tiiere is either unnatural excitement or depression. The stores are either 
deserted or extra clerks have to be employed. Railw'ays either cannot provide cars to 
move the contents of the granaries, or else their cars and their crews are in idleness. 
Such fluctuations cannot but be hurtful. 

When farmers can market their produce easily and regularly they have money with 
which to enable the merchant to turn over his stock and meet his obligations at the bank. 
The banks are thereby enabled to do business to greater advantage, and the whole 
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machineiy of commerce moves with less friction, less useless expenditure of energy. The 
stringenoj which so of teii takes plac^ in the fall as ^ result of bad roads ; the bkd roads 
of Ohristmas time which so often bring disappointment to the merchant^ ; the resulting 
failures which act and react on all classes of society are all of too frequent occurrence. 

Ontabio Roads. 

It is doubtful if there is a mile of true macadam road in Ontario, outside of. a few 
towns and cities. There are miles of road which are covered with dirty gravel or roughf 
broken stone, and are popularly supposed to be macadamized, but they more resemble 
the roads Macadam found in England three-quarters of a century ago,' the kind he 
removed, rather than those he constructed. 

A century ago the roads of Ontario, such as existed, and they were very few, were 
mere trails. To-day, notwithstanding the amount of money and labor placed on them, 
the majority are littie better than trails. This criticism may seem overdrawn to those 
who drive over some of the best gravel roads during the summer season; but if the 
journey ha(d been made in the fall or spring, the rainy seasons, its fairness would become 
more apparent 

While the majority of highways in Canada are strikingly Hke the trails from which 
they have sprung, nevertheless we have highways which are o! surpassing magnificence. 
The Canadian Pacific Railway spanning the continent is, in extent, daring and anrability 
of construction, unequalled in the world. The populous districts of Canada are covered 
with networks of steel ; while other lines are being projected wherever opportunity pre- 
sents itself. But while capital has exhibited so much enterprise in providing the great 
lines of commerce, the lesser routes have been overlooked and neglected. Common high- 
ways, while less in extent and cost, are not one whit less in importance. Over them 
must first pass all the freight which feeds the greater railways, and it is this first cost of 
transportation which so enormously increases the cost of production, and lessens our 
abilif^ to compete in the markets of the world. The improvement of country highways 
is an investment, not a tax, and will be a most profitable one, commercially and socially. 

From the middle of October until the end of December, and from the first of March 
to the middle of May, a period of five months, by far the greatest part of the mileage of 
the Province is mud, ruts and pitch holes. This may vary somewhat at the more northerly 
and more southerly parts of the Province, but it is the general rule of the average year. 
Of this period of five months there are at least two months of the year when the roads are 
practically impassable for loads. From the middle of November until the middle of 
December ; from the middle of March until the middle of April, the agricultural trade 
of the country is practically cut off. For the remaining three months of the five the 
roads are barely passable. To this may be added January and February, for part of 
the Province, those southerly counties of Western Ontario where sleighing exists for two 
or three weeks at the most. If we include a winter month (and during the winter there 
are many days when travel is shut ofi)i there are six months of the year when travel and 
teaming in Ontario is retarded by bad roads. Part of that time, at least two months, as 
pomted out, country traffic is practically impossible. If during those two months fortune 
favors us with a few days when teaming can be done, there are plenty of days during 
the remainder of the year to make two months of impassable roads over the Province 
generally. 

An Estimate. ' 

It is difiicult to fully estimate what this means to each farmer individually, as it 
affects the value of his farm, the marketing of his produce, his business affairs, social 
btercourse of himself and family with his neighbors, attendance at church, at publi(& 
meetings, the attendance of the children at school, and numerous other similar matters. 
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Hones are atanidiag idle in the bam eating hay and oats when they would otherwise 
be at work earning their food as well as eating it. The idleness of horses means in the 
great mi^rity of cases idleness of the teamster. 

In order to forestall the bad roads the farmer goes about his business, does his team- 
ing and marketing while roads are good in the early falL His plowing is left until the 
roads are bad, but when the roads are bad the ground is soaked and unfit for coltivation. 
It is on clay land where the roads are generally the worst; in such districts it Ib 
generally found that marketing and cultivation come in the order described, and it is 
day sril which is most injured by being worked when saturated with moisture. It can- 
not be argued that these matters are of no consequence. Many individual farmers may 
be willing to put up with all these drawbacks. But when aggregated, the loss is one 
which the country as a whole cannot afford. 

The statistics compiled in the Bureau of Industries show that in 1896 there were in 
Ontario 434,384 working horses owned by the farmers of Ontario. This number does 
not include tiie unbroken horses nor breeding mares, but represents the number actually 
us^d for work. Let us assume, and the assumption is a very moderate one indeed, that 
one-half of these horses, which would otherwise work, are prevented from doing so for 
two months or sixty days of the year, and that their teamsters are also left in idleness. 
This means that for sixty days 108,596 teams and 108,596 teamsters are idle. The price 
paid generally is $3 per day for a team with a driver, and is a proper estimate of the 
value to the ccuntoy. The direct financial loss daily, therefore, is at least $325,788, and 
for sixty days, $19,547,280 — no inconsiderable tax for one Province with a population of 
about two million. At three per cent, this is the interest on a capital of $651,576,000. 

Iliere is nothing in this of the annual loss through the interference with trade. 
There is nothing of the loss of time, there is nothing of the smaller loads which have to 
be drawn at all seasons of the year because of merely rough roads. There is nothing of 
the increase in land values that would result through good roads. There are many 
thousand of acres in Ontario which are remote from the market towns and with only 
common dirt roads over which the market can be reached. These isolated farms are of 
very little value, worth not one-half nor one-quarter what they will be when first-class 
roads are provided. - Instances are not lacking to show that property in the immediate 
vicinity of even a city market has increased fifty per cent, by the construction of uood 
roads. When we consider that very few roads in even the oldest and best settled dis- 
tricts are what they should be, and that many are decidedly what they should not be, it 
is apparent that tiie increase in land values throughout the Province by a complete 
system of roads would be very great. 

The Objects of Reform 

The means whereby the roads of Ontario have been brought to their present state 
have been wasteful in the extreme. There has undoubtedly been earnest effort and 
honest motive on the part of many. But in the absence of systematic management little 
could be expected. Statute labor has been assessed, the nominal value of which is one 
dollar per day. It is safe to say that the average day of statute labor as actually per- 
formed is not worth fifty cents. Even if honest work had been given, it has been applied 
in a manner so disconnected and with so little knowledge of the true principles of road- 
making, that economical results could not be anticipated. To bring order out of chaos is 
the work of the road reformer. If we are to have good roads in the country, it is only 
by building them in a business-like way, on business principles. 

The general system of roads required by the Province is not of an expendve kind. 
Gravel roads, or in the absence of gravel, broken stone roads, built cheaply but well, are 
needed. They should be built in such a way as to suit the traffic over them. Roads 
which are eitiier insufficiently strong, or which are stronger than necessary, are each of 
theiD wasteful. There is no immedmte likelihood of roads of the latter kind be ng built. 
The great defect which now characterizes them is that they are not strong enough, are of 
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the kind which *< break np." Roads should be constracted and kept in such a state of 
repair that they will not " break up." Roads which are rutted, cut up and converted 
into a canal of mud for any part of the year, in tbat time are injured to such an extent 
that the labor placed on them is largely thrown away. The " breaking up " process 
forces the stone down into the mud, mixes the mud with the stone, and takes away the 
durability of the road. The gravel imd broken stone should be placed on the roadway 
and so maintained that at all times it will form a smooth, hard crust. To provide reads 
for the light and moderate trafi&c which passes over the generality of our country high- 
ways, and to do so in the most economical manner, there is need of the most skilful 
application of the principles of road-making as to choice and preparation of materials ; 
drainage ; the use of proper implements ; re-locating the road in some instances so as to 
best avoid steep grades, cutfi; fills and bad ground ; grading, crowning, etc. All this,, 
and much more, is now left unreserve ily to the pathmaster. Until good business ability,, 
system, and a knowledge of road-making are combined there cannot be good roads in this 
Province. 

How to place before the people of this Province roads which will educate, roads 
which will by their merit compel their extension widely and within a reasonable period, 
is a problem deserving of an early solution. Only those who have been active in promot- 
ing the cause of good roads can appreciate the difficulty. While there is a demand for 
good roads by the general public, there is still a prejudice existing in favor of old systems 
and old methods which it is difficult to counteract by ordinary measures. The good roads 
movement in. Ontario has reached the stage where a united effort of the foremost citizens 
should be made. What is needed is that there should be measures taken to improve in a 
large way the main roads of the Province. Whether this should be done breach town- 
ship municipality, or whether a county, or even a provincial road system should be 
adopted to attain this end, are questions which are to be considered. 

Township systems are in force throughout the greater portion of the Province, and 
the result we have with us. Hastings is the only county which has a well developed 
county system, and the means employed there have a decidedly beneficial effect on the 
roads. Wherever roads, 4iowever, have been brought to the highest excellence, as in 
Prance, England or Germany, and wherever on this continent the good roads movement 
has reached its most successful stage, as in Vermont, New Jersey, Connecticut or 
Massachusetts, state aid has been given to greater or less extent. 

One mile of good road will secure more converts to the cause of improved roads than 
will ten miles of bad roads. The people of this country have for years been driving over 
bad loads. They know what bad roads are, but do not know what good roads are. A 
few years ago town streets which could boast of coal oil lamps possessed a luxury, and 
we were contented for we knew nothing of gas. When gas replaced the kerosene it was 
pronounced a marvel. To-day so far are we from returning to the dim light of coal oil 
that electricity is not brilliant, enough. When the people see them, experience them, 
feel and know the benefits of good roads, there will be no possibility of a return to the 
mud and ruts that now prevail. 

The object of the good roads movement must be attained by a process of education. 
Good roads are their own best advocates. That is wherein the strength of the . road 
reform movement lies. One step in advance is never lost, but lends impetus for the 
next A single example of a good road will argue more for the cause of road improve- 
m^it than will a volume of words. A good road must be seen to be fully appreciated. 
The benefits cannot be stated in dollars and cents, but have to be experienced in order to 
be realized. 
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COUNTRY ROADS. 

Do we actually want good roads f Or are bad roads preferable f la the cry that has 
been raised throughout the length and breadth of Canada and of this continent : *' We 
want good roads," the demand of men in their sober senses t Or has labor uid money 
been placed on oar roads for a centnry past merely to fill in time, and keep onr tnrplos 
capital in circulation* If we do not want good roads, if bad roads are praferable, why 
should we want roads at all f 

We must have roads. That necessity having been placed upon us, the experience 
which has taught us the wLsidom of building other structures substantially, teaches us the 
economy of having roads that are good. We want roads which will withstand wear. We 
want the labor and money spent on them to be a paying investment. We want roads 
which will be good no matter what the state of the weather. We want roads which will 
not become rutted immediately the fall rains come on or when the frost leaves the*ground 
in the spring, remaining in rough ridges for a considerable part of the summer. A road 
which does this is a bad road. The money and labor spant on it is largely forced down 
into the mud, is plowed under within a year and wasted. A good road is an economical 
road. 

In building an economical road, improvements must be made in such a way that they 
will last. Roads in Ontario have been built on the same principle as is a wagon which 
breaks down under the first load, and is used for firewood after a year of service. Most 
of the leading roads of Ontario have been made and remade a score of times and are still 
bad roads. They are of the kind that '* break up." A road that " breais up," like any- 
thing else that breaks up,»i8 a poor investment When road building is rightly under- 
stood in this country, township councillors will no more think of building roads Uiat will 
break up in the spring than they will think of constructing houses that break up in the 
spring, bams that break up in the spring, or fences that break up in the spring. 

The road builders of this country have not given sufficient consideration to the effect 
of building bad roads. Tear after year work of a flimsy, shiftless character is placed on 
the roads. The results are only temporary and are destroyed by a very little wear and 
traffic. In a very short time the work has to be done over again. But the evil does not 
end with this. This annual demand for repairs is so gieat that no township can respond 
to it. The roads instead of being repaired when they need it are neglected, grow worse 
and worse, and all the evils of bad roads follow. 

What bad roads are doing for this country is only one side of the evil. The other 
side is' what they are not doing. The loss does not arise so much from the money and 
labor wasted every year as it does from the absence of the benefits which good roads 
would bring. Our loss must be measured not so much by the money and labor we are 
throwing away on bad roads, as by the opportunities which would come to us if the roads 
were good. 

One of the greatest obstacles in the way of road improvement is the narrow view 
taken of the question by so many citizens of this country. They have been accustomed 
to think of reads merely as incidental . to statute labor ; and statute labor they consider 
as ameacs whereby each pathmaster can get a littte work done in front of his own farm 
which will be of direct personal advantage. 

They do not see nor appreciate the benefits which would accrue to the townahipt 
county and province. They overlook the public good. But public good is merely indi- 
vidual benefit conferred on every citizen. Money and labor spent on the roads of the 
township will enhance the value of every farm by increasing the demand for farm land ; 
it will increase the profits of the farm by reducing the expenses of the farm. The dairy- 
ing industry would be immensely benefited by good roads, fruit growing would become 
more remunerative ; sale would be obtained for products which now are not grown because 
the market cannot be reached easily and quickly. 
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Statutb Labob. 

The great majoritj of roads in Canada are under the control of township oonncUs^ 
and are built by statute labor supplemented bj money grants . The statate labor system 
is soited to a piimeer age. It suits the abilities of the people making a home in a new 
oonntrj, and it suits Uie spirit of their circumstances. They feel keenly the need of 
improving their roads, and work with a will earnestly and faithfully. That was the his- 
tory of statute labor in the pioneer days of what are now the populous districts of Canada. 
But where the townships have grown wealthy and well populs^ed, a different condition 
exists. To such an extent has statute labor degenerated that some townships find that 
they can do more work by commuting all the labor at thirty-five cents per day. 

If statute labor has not outgrown its usefulness, there is certainly need for reform 
when a man's labor is worth less than thirty-five cents a day. A feeling in favor of 
statute labor still holds in some localities but is growing weaker. There is not a country 
in the world, characterised by good roads, where a system of statute labor is' in use. To 
a slight, but very slight extent, it may be said to be used in France, but with very dif- 
ferent methods of applying it. K it is to be retained in Ontario, the present feeling of 
the people strongly indicates that it will have to be placed on a basis whereby satisfac- 
tory results can be obtained. 

There is a prevalent opinion that a resident on a concession road knows better than 
anyone else the requirements of that particular road. A remarkable feature, however, is 
tlat DO two citizens agree in their ideas of what work should be done, or how it should bA 
done. No doubt there are cases in which one man is right, but when one man is right 
all the rest must be wrong. Pathmasters are appointed in turn from*among these to plan 
and superintend the roadwork. The only result which could reasonably follow from such, 
a system is that which we find — waste and bad roads. 

The result of this lack of supervision is mismanagement in actual road oonstructioik 
A description of the actual work done sounds like ridicule, however earnest it may be^ 
A statute labor day is short, of eight hours, but the men are rarely on the ground for 
more than six hours. A good part of the six hours is spent in gossip, in arguing as to 
what should be done, and in finding fault with what is being done. Mother partis spent 
in looking up scrapehi and plows that should have been provided before the work was 
commenced. When we consider the class of teams sent out by the rate-payers, the 
wagons which can carry only half a load, the boys who come to do a man's work, these 
and many other details, the friends of statute labor must necessarily frame numeroua 
apologies. 

Statute labor is performed at a time of year when every farmer can use his time to 
good advantage on his own land, but instead of remaining where he can do the most 
profitable work he uses his time in paying a road tax. A large part of the time spent in 
road work is unquestionably wasted. In addition a considerable part of our annual tax is 
also expended on the roads. A careful consideration of this expenditure will show that 
numy of the leading roads, far from being good, cost much more than first-class roads 
should cost. Nor is this all ; the most regrettable feature* is that through improper 
plans and imperfect construction the most expensive form of maintenance has been 
imposed. 

Waste op Monet. 

Councils commonly appropriate an amount of money each year to be spent on the 
roads. If this money were spent in making complete and durable work* it would be of 
the greatest assistance in improving the roads. We find, however, that the money is 
distributed in small sums among the pathmasters, is spent in small sums for repairing 
temporary culverts : in doing a little draining in front of the farm of some discontented 
ratepayer to appease him ; in doing no particular work at all, but merely to give some 
voter an opportunity to earn a few dollars. In such ways as these is the money which 
shculd be spent on durable improvements, scattered, wasted and misapplied. 
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Impbotihg Pbisknt CONDinOK. 

If a gnperviior were appointedi if pathmasten, (and fewer of them) were appointed 
for a term of yean to carry oat the directions of the saperviscNr, and if to these positions 
the right men were appmnted, a considerable step woold be taken towards the better 
management of roads in the townships. Under systematic management, money and labor 
con Id be made to work together to the best possible advantaga At present each path- 
master is given a few dollars and a few days of labor. He is sorroonded by neighbors. 
Nothing but patchwork can be expected. By ccmsolidating this money and labdr ; by 
using the statute labor in the ways in which it can be turned to the best advantage ; by 
using the money in purchasing material and doing work to which statute labor Is not 
adaf^ed ; by teeing that all t&E work is properly done, and at the right time, much would 
be done to improve present conditions. 

Utilizing Statute Labor. 

One of the most profitable methods of using statute labor is to utilize it in b^nling 
graveL In this work there is less opportunity for wasting time ; it is work which is more 
agreeable than much of the other work of gprading and ditching ; it is work which the 
average farmer understands to be of direct benefit and is entered into heartily. 

It follows that it is better for other means to be used in performing other work. 
For the grading of the roads there is machinery which every township should possess. 
For the operation of these machines one man should be hired, as skill and experience are 
absolutely necessary. It cannot be passed around from farmer to farmer like a scraper 
or a plow. These machines do not know how a road should be shaped, but in the hsiids 
of a man who does, they are exceedingly valuable. For draining and ditching it is usually 
best to hire the work done by men who are accustomed to this class of work. One of the 
most necessarf steps to be taken so as to receive the greatest beuefit from statute labor 
is to see that the material, whether gravel or broken stone, is prepared in the pit or 
quarry, ready to be drawn to the road. If screening, crushing or stripping a pit is 
necessary, it should be done before statute labor commences. Gravel may be plentiful, 
but of a very inferior quality. Usually no effort is made by the council to screen the 
gravel, remove the surface soil from the pit or in any way prepare the gravel for bdng 
placed on the road. Teamsters go to the pit, one or two at a time ; it is of inferior 
quality, but they cannot undertake the task of removing the earth and clay, in order to 
satisfy their few days of labor. In other sections there is no gravel, but field and quarry 
stone is to be found in abundance, frequently along the road to be improved. But wii^ 
this material unprepared for road work, nothing can be done by the farmers except to 
plow and scrape the mud, and in other ways put in their time in useless effort. If the 
oouncil would purchase or otherwise employ a rock crusher to prepare this stone and 
leave it ready for hauling, if they were to purchase screens, strip pits, etc., and see that 
nothing but first-class gravel was provided, farmers would be encouraged and would 
willingly spend their time to the fullest extent in hauling this material. 

A SUPERVISOB. 

The first and greatest need of every and any system of road construction, is to have 
one man at the head of the work to act as a general supervisor. He must be a practical 
man, and if poAdble, experienced in road construction, and acquainted with the principles 
underlying it. The advantage of having such an officer, appointed by by-law, with term 
of office as secure as that of a township clerk, will be best explained by stating his duties : 

1st. The supervisor should prepare a plan of his district, or township, showing '£1 
roads, and the location on them of all culverts, bridges and water courses, classifyi}4; 
roads according to their requirements. 
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2nd, HoBhould prepare a list of all oolverts and bridges, showing dimensions, 
material nsed in oonstmction, their condition and the direction of the waterconrses pass- 
ing through them, with memoranda as to the coarse of the water and locati<m of the 
outlet. 

3rd. The plans and records should show, as to roads, whether they are of gravel, 
stone or earth, graded or ungraded, the system of drainage, and nature and extent of 
traffic upon Ui^m. He should carefull]^ study the present and future requirements of 
traffic on all roads, the class of roads b^ suited to such traffic, the width and depth of 
metal, width of graded portion, amount of crown and other details of construction. 

4th. He should possess full information as to location, extent and quality of 
material suitable for road construction, and amount of plank and timber obtainable from 
ratepayers in the township or district, suitable for repairs. 

5th. He should report to the council as early as possible in each year, showing the 
number and location of culverts and small bridges to be ro built or repaired, with a 
detailed statement of all material required for this work, and an estimate of the cost It 
would also be advantageous to have a probable estimate of material required during the 
following year, present each fall so that» if thought advisable, it may be purchased and 
delivered on the ground during winter months or other most convenient season, and in 
this way utilize as much as possible the labor of ratepayers during jbhe slack season. 

6th. His report should specify the condition of all bridges, indicating those whioh 
require repairs or reconstraction, tc^ether with an estimate of cost, and a statement dealing 
with such special protection work on streams as he may deem wortii the council's considera- 
tion. There should also be reference to any needed re-location or deviation of existing road^ 
with a view to doing away with bridges, culverts, expensive grades, cuts or other features 
which tend to prevent permanent work and economic maintenance. 

7th. He should consult with all pathmasters and report to the council, showing the 
number of days labor in each division, the work to be undertaken, and the amount of 
money which should be appropriated by the council to properly utilize the statute labor. 

8th. He should arrange with divisions desiring to compound statute labor for a 
term of years, with a view to the construction of permanent and finished work. 

9th. He should take stock annually and report to the council on all machinery and 
implements, showing their condition and where kept. 

10th. He should carefully examine all parts of the township where gravel and stone 
exist, and should by borings and tests determine the quality and extent, and report thereon 
to the council. All material, stone, plank, gravel, etc., should be purchased by the super- 
visor in large quantities and under instructions from the council, the required amount to 
be determined by his estimates referred to above. As far as possible the material should 
be purchased by tender, and due consideration should be given to any rat^>ayer having 
such material for sale. When purchased it should be delivered and stored at convenient 
points and placed in charge of and used by the pathmaster, subject to the order of the 
supervisor, and in emergency work. 

11th. He should prepare specifications of all work for which the council makes 
appropriations. Contracts should be awarded to the lowest bidder if proper security is 
given, but the work should be subject to the approval of the supervisor, and all acoounts 
should be certified by him before payment. 

Pathmastbbs. 

There are many men in this province who are capable of taking the oversight of road 
construction, but the system of changing the pathmasters every one or two years is not 
likely to produce men who are well qualified in this respect. Appointed in the spring, 
the pathmaster has no time to make a study of the subject such as it demands. Nor is 
the fact that he will be succeeded by someone else as pathmaster the following year an 
encouragement to efiort in this direction. 
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Road diTimons or " beats " sboald be from tbree to five miles in length. A path- 
master shoold be a permanent offiow, and his division should preferably be snoh that the 
most of his travel will lead him over the greatest portion of it. He need not receive a 
salary bat may as a sli^^t recompeose be preferred in doing small jobs onder the snpw- 
visor, where Uie work is not considered of sufficient importance to be let by contract 
fie should in addition give special attention to all emergency work, such as washouts, 
broken culverts and bridges. K the time required to oversee the statute labor in his 
division is more than would be needed for his own statute labor, he should be paid for 
sndi excess under certificate of the supervisor or council, the object being to secure premier 
supervision of all work performed ; the council or supervisor to determine whetfti^ the 
excess time was actuallv necessary to oversee the work of the division, in accordance with 
the local by-law of rules and r^|;ulations, which should be framed so as to include this 
matter. 

Gravbl RoADa 

Gravel is very plentiful in many parts of Canada, and where it can be obtained o! a 
good quality within reasonable hauling distance, makes a cheap but good road sur&ce. 
As previously pointed out, it should be clean, containing little sand and clay, since it is 
the stone, not the earthy materials, which are needed on the road. Nor should large 
stones and boulders be mixed with it, as they will work up and roll loosely under the 
feet of the horses and the wheels of vehicles. 

In die preparation of gravel it is frequently advisable to place a stone crusher with 
screen attachment in the pit. By passing all the gravel through, the sand and clay are 
removed and the large stones broken by the one operation. If the gravel is fit to be 
placed on the road without such treatment, in nearly every case it will be necessary to 
send a man over the road to rake off large stones and break th^m by hand. 

Much carelessness is exercised in taking gravel out of the pit. In the pit we may 
find, for example, the surface layer of from two to four feet composed of earthy matter, 
then a layer of four or five feet of good gravel, then a stratum of coarse sand one or two 
feet thick, and underlying this another stratum of fairly good gravel. The common 
practice followed by teamsters is to scrape down the face of the pit, causing the soil, dean 
gravel and sand to mix together at the bottom. This is put in the wagons and taken to 
Uieroiul. 

Very few gravel pits provide material fit in its natural state for use on the road. 
Screening and crushing are often necessary, particularly the former, to remove sand and 
clay from among the stone, ^t is the stone which is wanted on the road — not the sand 
and clay. There is enough sand aitd clay already on the road without drawing it several 
miles from the gravel pit. Dirty gravel, while it unites leadily and forms a good road* 
way in dry weather, dissolves, tarns slushy and ruts with equal readiness in wet weather, 
whereas with clean material the stones assume a mechanical clasp the one of the other 
that will not yield to the same extent in wet weather. 

Earth and sand attract moisture and after a few hours rain the road becomes 
softened. In this slight ruts are formed which hold water, the whole structure becomes 
saturated, weakening the bond and permitting each successive vehicle to chum the ruts 
deeper until the graviel coating is cut through. 

PUBOHASB OF.GbAVEL. 

A great many townships buy gravel by the load. This is very much like baying 
water by the pailful instead of digging a well. Gravel should be bought by the pit or by 
the acre, and should be available at all times for any farmer who wants to increase the 
value of his land by improving the road past it. Especial care should be taken by coun- 
cils to see that, prior to the performance of statute labor, the pit is stripped and the 
gravel otherwise treated if necessary. 
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Thia materia), purchased at from five to ten cents a load, when mixed with an 
excessive amount of sand or clay, is a most expensive road material for much travelled 
highways. When we consider the number of pits in some townships and their immense 
size, representing that thousands of loads have been taken out, and then consider the 
shOTt mileage gravelled, we must readily see that something in the quality of material 
and the mode of construction is radically wrong. In some instances much more than the 
value of a whole farm has bec^ paid for gravel purchased by the load and taken from a 
small comer. If first dass material were used, under ordinary traffic the annual repairs 
rendered necessary would be very slight. 

In searching for gravel, the clearest indications are usually to be found along the 
banks of streams, where any extensive strata is apt to be exposed. A post-hole auger 
affords a convenient means of making tests over the surface of Uie soil for gravel, but Uie 
best implement is generally a simple form of drilL There are cases in which gravel beds 
may be entered at the level of a stream bed, and water is thereby obtained for washing 
the metal by natural drainage, affording a cheaper means of freeing it from sand and 
earthy matter than by screening. Gravel is still being deposited in drifts and bars by 
the agency of streams ; this will be found to partake of the character of the pit gravel of 
the locality but genendly will contain less clay, although sand may easily be in excess. 
This is usually one of the best sources, as the gravel can be washed by natural drainage. 
Lake gravel is often a good metal but varies greatly. It is apt to be slatey, an undesir- 
able quality, It will be free from dirt and clay, but contains sufficient shai^ sand to 
secure consolidation, especiaUy if a roller is used. Gravel which retains a perpendicular 
foce in the spring, and shows no trace of slipping when thawing out may generally be 
assumed to be sufficiently clean and free from clay for use on the road without any 
treatment other than is necessary to remove stones greater than one inch and a quarter 
in diameter. 

Broken Stonb. 

There are localities in Canada where good gravel is not obtainable, but where stone 
can be had, either as bed rock or as field boulders. Some townships have used stone 
broken by hand, but a stone crusher, with a screen attachment affords a much cheapermethod. 

The stone should be separated into grades according to size, the coarser stone to be 
placed in bottom of the road, and the finer at the top. This grading of the stone is done 
by means of the screen attachment. If the stones are placed in the road without being 
((raded in this manner, the smaller stones wear more rapidly than the larger, and a rough 
surface results. Large stones at the surface, moreover, are more apt to become loose, to 
roll under the horses' feet or the wheels. For a country road there should be placed in 
the roadbed (1) a layer of stones such as will pass through a 2^ inch ring ; (2) on this a 
layer of stones such as will pass through a one inch ring ; (3) on tMs a coating of 
screenings — that is, the dust and chips created in crushing. 

Oare must be taken in choosing the stone to be used. Some limestones make good 
metal ; but limestone shales of a slatey nature, or limestones which decay rapidly on 
exposure to the air should be rejected. Sandstones are brittle and do not unite well in 
the road. Granites, which are found in the northern parts of Ontario, make good road 
metal. Trap rook is the best obtainable. Gneiss is very frequently a good rock. The 
latter with other hardstones, are frequently found as boulders scattered over the southern 
parts of Oanada. In using field boulders, eare must be taken to reject such stones as are 
evidently softened by exposure. Rocks which crumble readily under successive blows of 
a hammer, or which show iron stains when broken, should be discarded. A little experi* 
enoe will quickly teach a judicious roadman to detect boulderstone which is unfit for 
road purposes. 

There must be a sufficient body of broken stone to consolidate into a compact layer. 
A sprinkling of stones over the surface is useless. It merely impedes travel on what 
might otherwise be a good dirt road. Six inches of broken stone is the least which 
should be used in making a durable roadway for any purpose, and it should be the aim of 
councils to thicken this coyering as circumstances will permit. 

2 G.B. * 
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Placing thb Roap Mbtal. 

To know how gravel or stone should be placed on the road, it is necesEary to have a 
knowledge of why it is placed on the road. This is a matter to which very few of onr 
road-makers have given the slightest attention, and very few could give an intelligent 
answer to the qoestion. The popular idea is that the stone makes a sort of carpet for a 
while, in a short time it will be forced down into the soil to form a bottom, and on this 
more gravel or stone will have to be placed, and that this process will have to be con- 
tinned indefinately until a good road is made, lliere is even a very general belief that 
it is not necessary to drain a road, but that the only means of accomplishing the desired 
end is to pile on gravel year after year, and that water, unless it actually floods over the 
top of the road, has little to do with the matter, and that so long as the actual surface of 
the road does not get wet it does not matter how boggy it may be underneath. 

In the intelligent construction of a road, the intention of the gravel or stone coating 
is to form a waterproof covering for the soil undemerth as well as to form a hard wearing 
surface. Of course, gravel and broken stone can not, as a matter of fact, be entix;ely 
impervious, but so far as the coating of these materials does prevent the water passing 
tfirough to the sub-soil, it fulfills the greatest portion of its mission. 

To accomplish this to the greatest pqssible extent there are several points which it 
is necessary to pay attention to : (1) The road must be crowned or rounded up in the 
centre. (2) The material must be as compact and solid as possible. (3) The surface of the 
road must be smooth. 

Obowning thb Road. 

By having the road crowned or rounded up in the centre, water is at once thrown 
to the sides where it can be cairied away in the drains. If the road is flat on top, or if 
hollow, as many of the roKls of Canada are, water stands on the road, soaks down 
through the road covering and softens the soil beneath. Then the trouble begins. There is 
nothing to support the gravel, so that when a loaded vehicle passes over it the wheels are 
forced down through the gravel and into the soil. The soil is plowed up, mixed with the 
gravel, and the serviceability of the road is largely destroyed. 
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" TUBKING THE LoOSENED DiBT TO THE SiDE." 

The means of providing a proper crown must depend on circumstances. For an 
average country road on which a grading machine is use^, the best method will be to 
first round up the natural soil giving it a slightly less crown than it is intended the 
finished road shall have. This completed, pass the grader over one side of the centre 
cutting off the top and turning the loosened dirt to the side, then pass the grader back 
along the other side turning the loosened dirt to the side. This will leave a flat surface 




The Gbavel in Place. 

in the centre of tke roadway, along each side of which is a shoulder of loose ^rth, form- 
ine a shallow trench. In this the gravel should be placed, spread with a rounded surface 
and the loose dirt at the sides levelled off to conform to the shape of the roadway. 
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Old gravel roads are commonly flat, in ridgee, with square shoulders at the edge of 
the dit-ches. In this case the better plan is to cut cfi these shoulders throwing the 
loosened earth outward. The ditches are usually very wide and fla^ the road having 
been graded by drawing the earth out of the ditches with a scraper, so that the shoulders 
thus turned outward merely widen the graded -roadway without interfering with the 
drain. If, however, these ditches are sharp and deep, the loosened earth may drop down 
so as to obstruct the water, in which case it will have to be thrown across the drain to 
the roadside by hand, a proceeding seldom necessary. 

Usually a sufficient depth of gravel will be found upon these roads, requiring only 
that the centre should be raised by cutting off the sides. After this is done as above 
described, a light coating of clean gravel to fill the ruts and depressions and restore the 
crown will make an excellent road. 

OONSOLIDATINO THK MATERIAL. 

f«^*«%/rhe road covering should be solid and compact in order to shed the water. Under 
present methods, the gravel or stone is dumped in the centre of the road and is left as it 
falls, a mound of loose material, avoided by the users of the road until late in the fall 
when the muddy and rutted state of the side of the road compels them to drive along 




" Mixed with the Soil Beneath." 

this mound. Gradually it is flattened down and after a year or so, during which time it 
has been mixed largely with the soil beneath, it assumes the shape of a road. The utility 
of roads made in this way is largely wasted. Roads must be made for traffic not by it. 

I' /This loose stuff absorbs the rain as it falls even before it is cut into ridges by wheels 
and the feet of horses. When it has been cut into this condition it acts as a rec^tacle 
to hold alljthe moisture its surface will receive. In this way the whole surface and 
foundation of ^the road is softened, is readily cut up and destroyed. 

The best remedy for this waste in road- making, is to spread the road metal to con- 
form to^the required surface of the finished road, and then thoroughly consolidate it by 
the use^of a heavy roller. It can be largely remedied also by taking proper care of the 




The Bbokek Stone is Consolidated into a Distinct Coating by the Use of a Roller. 

road, if a roller cannot be had. By raking the loose material into the ruts and >9irheel 
tracks as fast as^they appear, nearly the same end will be accomplished but less perfectly 
and requiring a longer time. The first vehicle passing over the road does comparatively 
little injury ; it is when ruts have been formed which hold water and other wheels follow 
in these tracks that the greatest damage is done. 
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A tiMOOTH SUBFAO£. 

It is evident t^t a smooth surface is essential to a good road. A rough surface is 
necessarily such as will impede the flow of water from the centre to the drains. To such 
roads rain is alwiajs an injury. With roads properly built, on the contrary, a good dadi 
of rain will flush away the dust which has accumulated, and which, if it remains on the 
road in time of steady rain and slush, acts as a sponge to absorb moisture and soften the 
surface of the road. 

Keep the Road Dry. 

Keep the roads dry, and with very little attention they will remain good roads. A 
little moisture does comparatively little injury. Against some moisture it is impossible 
to guard. But with proper precautions the excess moisture can be removed before great 
damage is done. The means to be taken with regard to the actual surface of the road 
have already been commented upon. 

The Open Drain. 

The open drains at the sides of the road should be sufficiently deep to hold water in 
times of freshets, and should have a sufficient fall to carry it quickly away. The fall 
should be uniform, not a series of rises and falls, knolls and holes. 

Most important of all, in view of the neglect which it receives, the outlet must be 
ample and always free from obstruction. It is useless to dig a drain without providing 
an outlet for the water, a thing very commonly done. The water merely stands in the 
trench, soaks into and softens the roadbed. Unless a drain carries the water away it is 
useless. 

The Foundation. 

The importance of keeping the roadbed dry cannot be too thoroughly impressed. 
Olay in thick beds, when dry, will support from four to six tons per square foot of sur- 
face, according to the quality of the clay. If only moderately dry it will support only 
from two to four tons per square foot of surface. If the clay is wet and soft it will yield 
to almost any load. Gravel, if well compacted, forms a much stronger roadbed, is less 
yielding to tiie action of moisture, and for this reason, even for a thin surface coating, 
strengthens the road somewhat. But the real strength of the road must lie in the sub- 
soil Vegetable moulds and alluvial soils are weak, having a substaining power of only 
one-half to on^ ton per square foot, and for this reason it is well to remove such soils» 
securing, if possible, a gravel, clay or sand foundation. 

XJnderdrainirg. 

In order to keep the roadbed dry and secure a strong foundation, it is frequently 
advisable to use tile underdrains. Owing to the weakening effect of water on olay, also 
to the retentive nature of clay, that soil is usually most in need of underdrainage. In 
gravel and sand water is not ordinarily so destructive unless when acted upon by frost; 
at the same time these latter soils usually provide better natural underdrainage, as ihey 
are more porous, and artificial means of underdrainage are usually less necessary. 

Under-drainage may be had by means of comlnon field tile. It is usually best^to 
place two such drains, one on each side of the roadway underneath the open drains. One 
tile drain placed underneath the centre of the roadbed is sometimes used. The extra cost 
of two drains is largely reduced, however, by the lesser cost of excavation, since, on the 
majority of road allowances, deep open drains now exist, and the toil is softer and more 
cheaply handled than that in the hardened centre of the road. It is very unwise to exca- 
vate and soften the hardened centre of the road when it can be avoided, as settlement is 
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rerj slow. At the same time, two drains are more effective, carryiDg away water more 
rapicQj and thoroaghly. They intercept the soakage water from the adjoining land before 
it passes under the rcMuLbed. 

Any thought fal farmer who knows the effect of nnderdraining in his field will at once 
recognize its osefnlness in road-making. In the fall, water will be rapidly removed from 
the bed of the road and the destructive action of host lessened. In the spring the frost 
wiU come oat of the groond more qnickly, and each of those periods in fSall and spring are 
shortened, when, with the foundation and surface thoroughly saturated, the roads are not 
only impassible on account of the mud, but are injured by traffic more than in all the 
remaining nine or ten months of the year. One year's statute labor with the annual 
appropriation, spent in providing proper drains for the roads of the Province would do 
more than can be done in five years with the present method of merely filling the holes 
which appear, with gravel or crushed stone. 

TJndmrdraining and grading should be carried on simultaneously. Unless drained, 
the traffic during the ensuing autumn and spring will usually leave a graded road as shape- 
less and rough as a pioneer wagon track can be. If drained, there will be a foundation 
for the gravel or crushed stone to rest on when applied. 

A porous soil, like a sponge, retains in its texture, by attraction, a certain amount 
of water. When water in excess of this is added it sinks to the first impenetrable strata, 
and from there it rises higher and higher until it finds a lateral outlet ; just as water 
poured into a pail will rise higher and higher until it finds an outlet in the side of the 
pail, or until it flows over the top. XJnderdraining supplies the necessary outlet for this 
excess moisture at a proper dep& from the surface ; " it lowers the water line." 

With plastic clays the process is slightly different. Olay wUl absorb nearly one half 
its bulk Mid weight of water. In drying it shrinks and is torn in diflerent directions 
The fissures thus commenced by a tile drain become new drains to lead water to the tile ; 
and so the process of contracting and cracking continues until a net work of fisBures is 
produced, and the stiffest clay is thereby drained. 

Thb Effect of Frost. 

The injury done to roads by frost is caused entirely by the presence of water. 
Water expands on freezing, and the more there is under a road, and above frost line, the 
greater is the injury. The particles of soil in immediate contact with the water are first 
oonpacted. When room for expansion ceases within the body of the soil itself, the surface 
is upheaved. When thawing takes place the sub-soil will be found honey-combed, ready 
to settle and sink beneath traffic. It is therefore of the utmost importance that the soU 
should be relieved of the water of saturation as quickly as possible by underdrainage. 
The impassable condition of most roads in Canada during the spring, often axle deep 
in mud, is to be attributed very largely to a wet sub-soil which has been honey-combed by 
frost 

Maintenance. 

It is not merely necessary to make the roads good ; they must be kept good. It is 
not sufficient to provide drains ; care must be exercised to keep the drains open and free 
from obstructions. It is not enough to merely- place the gravel or broken stone on the 
road as it ought to be placed ; care must be taken to see that the covering is kept in 
placa It is not sufficient to build culverts ; it is further necessary that the culverts be 
kept in order. It is folly to build roads properly if they are afterwards neglected and 
allowed to remain out of repair. Every farmer knows that if the repair of his bams, 
his outhouses, and his fences were neglected as is the repair of the roads, a great personal 
loss would result. 

Probably one of the greatest defects of the present system of road construction is 
that the roads are not repaired when the need of repair first arises. Unless in a very 
dangerous state, work is done on the roads only once a year at the time of performing 
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statnte labor ; rats, hollows and other defects are permitted to remain without attention, 
and when these defects commence they increase with great rapidity. Cnlverts are per- 
mitted to fall to pieces for want of repair at the proper time. Drains become obstructed, 
and the roadway is allowed to be flooded and* saturated for want of a littlo timely 
attention. 

It is absolutely essential to the maintenance of /k good and economical system of 
roads that provision be made by the township for their repair as soon as signs of wear 
appear. However extravagant it may appear at first sight to recommend that a man be 
constantly employed to go over such a mileage of roads as he can attend to, devoting his 
whole time to the work, there can be no doubt that it would in the end be the most 
economical plan. It is the same system pursued by railways in the care of their roadbed, 
and railway corporations are noted for their economical methods. 

A man constantly employed in this way could fill up ruts and wheel tracks as aoon 
as they appear, before water has been permitted to stand in them to assist in deepening 
them. A decayed plank would be removed from the culvert or bridge before an accideoi 
was caused thereby, and before the weakening of the bridge at this point had caused other 
portions to be destroyed. An obstructed drain would be opened before injury had resulted 
to the roadway. , Loose stones would be removed from the road where they are rolling 
under the wheels and feet of horses. Loose gravel and stone would be kept raked into 
place until it had become consolidated. By these and many other simple means the 
roads would be at all times kept in a more serviceable condition, and of greater import- 
ance, repairs would be made in time to save the road from injury which could not be 
remedied ; and in time to save much labor and expense in making possible repairs. 

Some municipalities have adopted the plan of employing a foreman and a couple of 
laborers to devote their whole time to the roads of a district or township, and in such cases 
a grader and other road machinery is employed. Whatever the details of the system,' the 
principle should be the same throughout, that wear must be repaired as soon as signs 
of it appear, if economy and good service are to be had. 



Road Graders. 

A road grader is one of the most necessary implements for a township to possess. 
To depend upon manual labor for the first grading of roads, and the repair of others 
that require re-shaping, is a useless waste of labor and money. Improved road machinery 
is as great a saving in road-making as is the self-binder or the steam thresher in farming 
operations. To neglect the use of a road grader is as unwise as it would be to return to 
the old time cradle and flail. If every ratepayer took the same personal interest in the 
roads that he does in his farm, no municipalities would be without modern machinery 
for roadwork. Hie grader in the hands of a skilful operator will do the work of fifty to 
seventy-five men in grading and levelling the roadway. 

A Road Roller. 

A most valuable implement in road construction is the road roller. On town 
streets it is indispensible. To thoroughly consolidate the gravel or stone into a smooth, 
hard layer, before it can be mixed up with the sub-soi), renders the surface coating more 
durable and serviceable in every way. A steam roller of ten tons is too expensive for 
the majority of rural municipalities, but in some instances, townships could rent from a 
town in the district which owns one. A horse roller of six or eight tons is less expensive 
and some monicipalitieB may see fit to purchase. In the construction of broken stone 
roads the loose stone consolidates under traffic less readily than does gravel, and without 
rolling remains for some time very loose and rough. 



^ 
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A Stonb Crusher. , 

Wherever good gravel cannot be had, and where stone for crashing is obtainable, a 
stone crusher is most osefnl. Stone can be broken by this means at a price within the 
range of every well popolated township, although a very expensive work when performed 
by hand. A crusher can be operated by the steam engine used for a threshing; machine, 
which can generally be rented. 

A rotary screen attached to the crusher will separate the stone into grades according 
to size, ready to be placed on the ro^ in layers, the coarser in the bottom of the road. 

Wagov Tires. 

It would seem as though in everything the present methods in regard to roads in 
Ontario are contrary to good judgment. Gravel or broken stone is dumped loosely, 
without even spreading, on a badly graded, badly drained sub-soil. In the use of these 
roads the same recklessness is glar^ly apparent. When wide tires have universally 
replaced the narrow tires whidi are now found on farm wagons, a threat part of the road 
question will be solved. -Narrow tires of two and one-half inches in width have only 
one-half of the bearing on the road which would be provided by tires of proper width. 
By referring to the supporting power of soils discussed in the paragraph on " Founder 
tions," the effect of this is more apparent. By the use of a six inch tire, the roadway 
will support, without yielding, twice the load which it could support with a three 
mch tire. 

Narrov^ tires cannot be too strongly condemned. They cut and grind the road, plow 
md upheave it. Wide tires, on the contrary, are a benefit rather than an injury to the 
toad, inasmuch as they act as rollers to preserve a smooth, hard surface. In some 
localities wide tires are objected to under the argument that they increase the draft 
lequired to move the load. This may occur under certain occasional conditions of very 
▼et and soft roads. But when wide tires are universally used this objection will disappear, 
ftS the increased draft is due to the ruts and mud caused by narrow tires. 

DiMBNSIOKS OF ROADS. 

For the average country road, a graded roadway twenty-four feet in width between 
the inside edges of the open drains, will be ample to accommodate travel. For the 
average road, if the central eight feet is metalled with gravel or broken stone, it will be 




"For the Averagr CJountby Road." 

sufficient. The depth and width of the open drains will have to be governed by circum- 
stances. Sufficient capacity must be provided to carry away all surface water. The 
depth must be dependent also on the fall obtainable. With tile under drains, deep open 
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dltobot are not seeded to dndii the road fouBdatioa. The use of tile does away with the 
deep and dangerous open ditches which may otherwise be necessary. The crown of the 
roaa should be such as to g^ve a fall of one inch to the foot frpm the centre to the edge of 
the ditch. 

Hills. 

Hills are among the difficult portions of the road to construct, and are a constant 
source of expense tor repsjrs. The reason of this usually is^ that the drainage is imper- 
fect Water is brought long distances in open drains by the roadside, and poured over 
the bills, frequently to flood over the whole surface. It is not uncommon to find the 
centre id the road over the hill lower than open drains at its side— if there are drains at 
all. The natural result is that washouts are constantly oocarring. For conditions of 
tldta kind ttie simple remedy is to dispose of the water bd!ore it reaches the hill, by oon- 
Yeylng it through the ac^oining fields if necessary. The probability is that a great 
emount et water has been carried in deep ditdies past watercourse aftw watercourse in 
Older lo dlspoae of it over the hill, thereby avoidii^ the necessity of constructing drains 
tbroui^ hrm land in the natural watercourses. The secret oi successful drainage with 
reepect to road% is to dispose of water in small quantities before it can gain force an4 
headwf^. 

Anothw common occurrence is to find watev ooiing from the surfi&ce of the road ca 
hOli. This is especially noticeable aft«r the frost leaves these spots. The surface is soft 
and i^ongy and Is cut readOy by wheek. Sudi hills should be drained by placing a lim 
ot iw down eadi side of the roadway betwe«Q the gutter and the gravel, carrying theie 
UAderdrains to prefer outlets. Cross drains should be laid in the wet spot leading ;o 
the ^de underdraine in a diagonal course. Well concaved gutters should be made m 
e%ch side of the roadway, and at regular intervals catdi banns should be placed to arret 
the tow ot water in these gutters, leading it into the tile nndeidraina. 

The voaidwiqr on a hill dMMild be well crowned. This will draw the water qdekly o 
tt^ dvaine «l tdhe nde of the road» instead of permitting it to follow the iHieel track, 
de^«itng th^ft to rats. 

LOCATXOK or BOiASfi. 



Xkevo ate very many iiMtancea i^eve^ bf changing the eomne of a road, sli^tfy 
mttniQJipalitMft woiild cato a botfo s«m in constoisetioB^ and at ^e same time jpodnce s 
b^tet voed. A stx^ deviation wonM fre^pen^ avoid swampy or wet gromd, or wovld 
do awaiy witit tihe aAce«^ ot expensivo cnta and filhL A hHi can somciimca be avoided 
or th»gKs^vei^mu!Q^ reduced by ahevingtihelotmtioa of Zeroed. Therelsaprejudke 
agjiiwit taking t&e roed» firom Aie finee laid dowa in ^e ortgimal amrvey^ and property 
ow3«we pcefiHT to havo thim favmft bomaded ^ stiaiglkt Snesw At ^e same tisstt ^e 
vsiq»oi^SCod«oedi^tdbe&ctt^EMMl«st be overloidked» and whesever n change in ^e 
9oad aUowenoe meana the <^angie from a bad to a good roadt or n dbmtge from a steep to 
a gv^e jp»d^ tdlie dSgjto incwtvenienise c re ate d by tihe a&Mratkm of hensdarj Haea will 
be matty ttetea repaid. 

Otr&vmKBS. 

g^^3h na brmtflil ot moiiifi^^ wQi^ ie so mnck money waatnd as in tte 
matntenattoe ot dmoee mui culverts. In most tewmriitpe these are built 

Thnfoer ia pesidiabl^ oulverta ace sut^feotad to l e ge a tod dbmgot q£ 
ther^ the aevt^pest test to whtdl timber Qoqid be SQJ]^^^ Badh year n large 
theie Qidv^rte are ceoewed ati a ooett ot &em $5 to ^ each* ioL some 
tii^ frem tBQO to ^SOO, and tiiie ie a& aftmal outiaf. The life at 
eoSiQVt tlmtt iti ia QO<i more than five yeacabeftiieresabs are sec^uned» and 
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in a short time amount almost to renewal, and that of the most expensive kind, A 
broken plank, or stringer, a rotten log or any timber replaced with new at different 
periods, makes the maintenance very costly, and this class of stmctnre the moat tem- 
porary and expensive. ^^o sooner have they all been rebuilt than we must again com- 







Fob some Looalities a Ghsap, Stonb Culvebt or this Design will Answeb. 

mence the reconstruction of the first ; in this way the expenditure becomes perpetual, 
and fixes a large percentage of our annual tax. If these culverts are in their proper 
locations, natural watercourses and other fixed places, they Will always be required, and 
their construction in the most durable manner is the best and most economical plan. 

For small culverts there is very little difference in the cost of timber and vitrified 
pipe. If properly laid the latter will withstand the frost and is durable. These pipes 
may be used up to eighteen inches in diameter, and the capacity may be increased by 
laying two or more rows, but the pipes should have at least one foot of earth or other 
filling between them. Culverts of five or ten feet span should be cement-concrete arches, 
which is permanent if the concrete is properly made. The concrete should be composed 
of first-class cement, clean, sharp, silioious sand, free from earthy particles and course 
enough to pass through a twenty mesh, and be retained on a thirty mesh sieve ; clean 
gravel screened through an inch and a half screen, the largest stones to be not 4nore than 
two and one-half inches in diameter ; or, in place of gravel, broken stones that will pass 




A CoNCBETE Culvebt with Wing- Walls op Conobete. 

through a^two and one-half inch ring. These materials should be mixed in the propor- 
tion of one cubic foot of cement, two cubic feet of sand and three cubic feet of gravel or 
broken stone, wiUi just enough water to make the whole into a plastic n^ass. The sand 
and cement must be first mixed dry, then a sufficient quantity of water added to make it 
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into a thick pasta It should then be thoroughly mixed again, spread out, the stone or 
gravel added, and the whole thoroughly mixed until every stone is coated with the mo^ 
tar, then put it in place. The walls should extend well below the frost line and have a 
wing at the ends to protect the embankment from wash. 

f 

finiDGBS. 

Wooden bridges, except where timber is very plentiful in the immediate locality, are 
not a good investment in view of the reduced cost of iron and steel, and the increasing 
cost of timber. Timber decays quickly, and while cheaper than steel in first cost, is more 
expensive after a term of years, since Uie cost of repairs is very great. 

Geherally speaking, the cost of an iron superstructure is more than that of wood. 
The substructure of stone or concrete is more expensive than pile or crib wcnrk, but as in 
other structures, a firm foundation is most serviceable and economical. Wooden founda- 
tions, from decay and other causes, settle, and the least settlement in the foundation 
twists the timber, causing a disarrangement of the strains, frequently transferring the 
greatest load to the weakest point. Wherever timbers have a seat or bearing exposed, 
decay soon commences, and when least expected the bridge collapses under a heavy load. 

Wherever timber is used in bridges it should be in members of from four to six 
inches in thickness, the strength of the beam or cord being obtained by building several 
members together, breaking joints, and coating each bearing with lead. A further pro- 
tection is to cover these buSt timbers with galvanized iron to protect the numerous joints 
and bearings from moisture. All caps, corbies, chords, braces and floor beams should be 
made in thjs way so that the thickness of no timber will be more than mx indiea A 
wooden bridge should be painted one year after erection ; an iron bridge at the time of 
erection, and care should be taken to see that they are kept painted and that all nuts are 
kept tightened so that each member may carry its fair share of the load. 

The cost of renewing a wooden bridge, in which a man has to be sent to put in a 
new tin^ber from time to time, will amount to twice the initial cost of the bridga In 
this way the ultimate cost of a timber structure becomes very great 

The course pursued by Eome, indeed most municipalities, in erecting iron bridges is 
likely, : however, to result disastrously, and throw iron and steel into disrepute. A 
council advertises for tenders. The companies responding supply their own plans and 
specifications. Thus far the procedure is entirely satisfactory. The difficulty arises when 
councils accept the lowest tender without obtaining the advice of an experienced builder 
of iron bridges as to the plans and specifications submitted. This is a matter in which 
few township engineers and surveyors are qualified to decide, and certainly the wisdom 
of councillors entirely without professional training in such matters is not to be trusted. 
Oases have occured in which a difierence of five dollars has influenced a council to accept 
a tender for a bridge which was manifestly, to a man of experience, worth less than the 
other by several hundred dollars ; and which was indeed unsafe, offering every likelihood 
of failure with attendant loss of life and great expense for reconstruction. It is difficult 
to understahd the action of councillorp, shrewd in other matters, in the construction of 
bridges and other public works proceeding with such apparent disregard for the true 
interests of those whom they represent. A small sum spent in securing reliable advice 
is as much a matter of economy in public as in private afiairs. 

Ik Bribf. 

Roads that ** break up " are bad roads. 

Make road improvements in such a way that they will be permanent. 
Whether by statute labor or other means undertake road work systematically.^ 
Appoint a supervisor who will have charge of all the road work. 
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Make roitd beats fire miles in length, choose the beet men as path msa tCTS, and keep 
them in office. 

Classify the roads according to the natnre and extent of traffic over them. 

Specify the width of grade, amount of crown, plan of drainage, kind, width and 
depth of material to be nsed, and see that these specifications are carried out. 

Purchase gravel by the pit, not by the load. 

Use clean road materiaL 

Strip the day and earth from over the gravel pit befoie the time of performing 
(atate labor. 

If screening or crushing is necessary let this be done before the time of statnte 
labor. 

Do not scatter money in making trifling repairs co temporary stractores. 

If statute labor is to be made snccessfal the work mast be systematically planned 
and some definite end kept in view. 

Have the work properly laid out before the day appointed to commence work. 
Oall out only a sufficient number of men and teams to properly carry out the work in 
hand and notify them of the implements each will be required to bring. 

Let no pathmaster return a ratepayer's statute labor as performed unless it has been 
done to his satisfaction. 

In justice to others, make the returns clearly, showing what work has not been 
done. 

See that the council collects the amount from the delinquent parties and have it 
expended the next year. 

The pathmaster should inspect the roads under his charge after every heavy rain- 
storm. A few minutes' work in freeing drains from obstructions, fiUing holes, diverting 
a current of water may amount to several days' work if neglected. 

With the money which can be spent, build permanent culverts, permanent bridges, 
buy machinery, buy gravel pits, prepare gravel for hauling, construct drains, operate the 
machinery. 

Use the statute labor as far as possible in drawing gravel or broken stone. 

D,o not leave the gravel or broken stone just as it drops from the wagon. Spread 
the metaL 

Crown the road with a rise of one inch to the foot from side to centre so as to shed 
water from the roadway to the drains. 

Give the open drains a good fall to a free outlet. Lay tile underdrains where 
needed. 

Drain thoroughly. Keep the road surface dry. Keep the earth underneath the 
surface diy. 

Use road machinery. 

Use graders, stone crushers and road rollers. 

Improved machinery is as necessary for good and economical work as are self- 
binders and steam-threshers. 

Employ a man to take charge of the machinery. He will become experienced and 
do better and cheaper work. 

The same teams should be employed to operate the graders. They become accus- 
tomed to the work and give better service. 

Do not cover an old gravel road with sod and earth from the sides of the road. 
Turn this earth and sod outward and raise the centre with new gravel. 
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Adopt every means to secure a hard, smooth, water-proof surface. 

Do not let stones roll loosely on the road. 

Do not let ruts remain. They make travelling difficult, and spoil the road by hold- 
ing water. 

Make repairs as soon as the defects appear. 

Use wide tirea 

Improve the drainage of the hills. Make the crown of the roadway higher than on 
level ground. 

Change the location of the road if a steep hill can be avoided. 

Do not use wood for culverts. Use concrete, vitrified pipe or stone. 

Do not build wooden bridges. Use iron, stone or concrete. 

Build good roads. 



THE GOOD ROADS MOVEMENT. 

The demand for better roads is one which is far reaching and urgent. From Nova 
Scotia to British Columbia the question is being discussed and active measures are being 
taken to place road improvement on a more satisfactory basis. Throughout Canada 
statute labor still prevails but in all the provinces evidence is not lacking to show that 
a change in this regard will take place within a short term of years. It is not a matter 
in which any of the legislatures are likely to interfere until the people themselves make 
such changes as the power with which they are now vested permits. The legislatures 
are, however, using educational means to influence the people to better their condition in 
this respect. Ontario and Quebec have appointed commissioners for this purpose. In 
New Brunswick and Quebec the provincial governments are granting aid to the Good 
Roads Associations and in the actual construction of roads, chiefly, as yet, for educational 
purposes. In Nova Scotia measures are being advanced leading to the expenditure of 
Provincial grants, and to regulating the width of waggon tires. Manitoba has as yet 
taken no active steps, but in the North West Territories organization has been given to 
a statute labor law and in British Columbia the agitation is brisk. 

The movement has grown out of actual conditions. The roads are bad. They are 
the result of a certain system. That system is therefore insufficient, a^d better inethods 
are being sought. There is no desire on the part of any to increase taxation. The 
reverse is entirely the caee. But where taxation may be increased to a slight extent, it 
is claimed, and fully substantiated, that ,the amount of taxation is many times made up 
by profit derived from the improved roads. The movement is on a firm basis, is one 
which is supported by the best economic principles borne out by the experience of other 
countries. 

The possibilities of agriculture in Canada are unsurpassed by those of any country 
of the world. A comparatively small proportion of our land available for farming pur- 
poses, is under cultivation j and such lands as are under cultivation aife rarely productive 
to the full extent of their ability. To enable us to receive the greatest advantage from 
the resources surrounding us, there is every need that the portion of the community 
engaged in farming shall be provided with the best machinery of agriculture. This does 
not consist merely in the seeders that assist in sowing ; the threshers that separate the 
wheat from the chafl*. To obtain sale for his produce at the highest price is equally 
important for the farmer with raising his produce cheaply and of the best quality. The 
former, however, is a matter which the farmers have too long neglected, too long left to 
the good will of others. The real market of the Canadian farmer is not the railway 
station or country town where he delivers his produce. The price of the article is fixed 
at the great distributing centres in accordance with law of supply and demand. The 
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amount received by the former is the price at the distributing centree, less the cost of 
transportation. To realize increased profits, the farmer most produce more cheaply and 
transport more cheaply. The first part of the carnage is entirely in the farmer's handd. 

The first link in the chain of transportation, the country road, is abnormally 
expensive and inefficient. To remedy this is to assist very materially in improving agri- 
cmltual conditions, and in a great measure increase the prosperity of the country as a 
whole. There is not an industry nor profession which woald not be benefited by good 
roads, for the basis of Canada's wealth is agriculture. The State of Massachusetts is 
one of those which has taken most advanced steps in road improvement. Oi* petition of 
a county, the State road commission may, with the assent of the Legislature, adopt any 
road within the county as a State highway. Eccept that the grading and brio^ng is 
done by the county, the work thereaf cer, both construction and maintenance, is under the 
authority of the state commission. Also on petition of two or more cities or towns, a 
road between them may be made a state highway. The " State Commission " is composed 
of three commissioners who compile statistics, make investigations, advise regarding road 
construction and maintenance, and hold public meetings for the discussion of road matters. 
One-fourth the cost of construction is paid by the county, the remaining three-fourths 
being paid by the State. In 1894, the State spent $300,000 in this way i in 1895, $400,- 
000 ; and in 1896, $600,000. It is intended that ultimately about one- tenth of the 
entire road mileage shall be built in this way. 

In Michigan, upon a majority vote of the ratepayers in any county, a county road 
system may be adopted. A board of commissioners, five in number, are elected by the 
people to lay out, and construct certain of the leading roads, to be paid for and thereafter 
maintained by a county rate. 

A bill has just passed the Ne^ York State Legislature providing that, on petition of 
a county council, certain roads may be adopted as state roads. The petition is first pre- 
sented to the State Engineer. If he approves of the section of road thus sought to be 
improved, he prepares plans, specifications and estimates. These are presented to the 
legislature and if approved by that body, fifty per cent, of the cost of construction is paid 
by the state. 

The New Jersey Highway Law provides that, on the petition of the owners of two- 
thirds of the land bordering on a road, the state Commissioner of Public Roads wiU cause 
the road to be improved in accordance with plans and specifications prepared by him 
subject to the approval of the Legislature. The owners of the land affected by the 
improvement pay one-tenth of the cost ; the county pays six-tenths ; and the state three- 
tenths. 

Connecticut ha*s introduced a plan of highway improvement providing for the 
appoint&ent of three state commissioners. When a township votes in f «vor of oonstruct- 
iEg a road under the provisions of the State Highway Act, specifications are prepared and 
Bubn^itted to the state commissioners. If the commission approves, the township council 
lets contracts for the work to be performed under the supervision of the state commis- 
sioners. One-third of the cost is paid by the state ; one- third by the coanty ; and one- 
third by the township. The expenditure by the state in this way is limited to $75,000 
annuaUy. 

The State of Rhode Island has appointed a Commissioner of Highways. When a. 
council represents to the Commissioner the need for improving a certain road, an examina- 
tion is made by him. If he considers the work necessary he prepares plans, specifications 
and estimates, and reports to the municipalities affected, also to the State Legislature as 
to the proportion in which the expense should be met by the state, and the munieipali- 
ties benefited. If the State Legislature approves, the work is performed by contract. 

Vermont and California also contribute largely in the form of state aid, while 
Indiana, Kentucky aud others contribute in a less degree. Only the bare outlines of 
the systems have been stated with the object of showing the prominence the question of 
road improvement has attained of recent years. All the above legislation has been adopted 
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within the past five years. In all these systems safegoards are placed to prevent the 
expenditure exceeding, for any state or any locality, certain reasonable limits, according to 
requirements and ability to meet the payments. In most of these states, the tax is bo 
levied that the towns and cities pay the greater proportion of the cost of state road con- 
struction ; for example, in the State t>f New York, it is estimated that the people outside 
of the towns and cities will pay only 10% of the cost. 

The last report of the Wisconsin League for good roads concludes with the following 
summary :^ 

* 'Interest in the crusade for better roads lias again made great progress during the past year. 
Road machines are multiplying in number, better methods are gradually being adopted, the 
sentiment for substantial macadam roads is growing rapidly, and it m ty truly be said that the 
work of the League for Good Roads during the past two years has borne fruit. Still, only a 
beginning has been made during those two years. We must continue in our efforts to bring 
about state aid to road building, which is the best practical method of securing the construction 
of short pieces of model road in each country, to serve as object lessons. Such pieces of roads 
would serve to teach the practical value of substantial highways, and would give a wonderful 
impetus to the good roads sentiments. State aid to roads is employed in New Jersey, in Con- 
hecticut, Washington, Rhode Island, Vermont and Massachusetts. Public sentiment in "JVis- 
consin seems to be drifting to state aid as the most practical reform in connection with road build- 
ing. Our league has the heartiest co-operation of the farmer's institutes, the agricultural 
societies, the public press, and of many organizations whose character permits them to aid in our 
work. With the continued assistance of our members who have manifested their interest upon 
numerous occasions, we believe confidently that our organization will continue to succeed m its 
labors as heretofore." 

The inducements offered to municipalities by the Piovinoial Government of Quebec, 
are stated in a circular issued from the Department of Agriculture. While the means 
adopted may in a measure be termed " state aid," they in effect are similar to those of 
Ontario, in as much as they encourage the people themselves to undertake the work ; are 
educative in results, rather than affording substantial asisistance such as is generally 
understood by " state aid " The circular is as follows : — 

** In 1897 the Department of Agriculture inaugurated a new policy for encouraginor improve- 
ments to roads by granting aid to rural municipalities to enable them to purchase special machines 
for repairing reads. 

Notwithstanding the bad weather that prevailed during the summer and last autumn, and 
was unfavorable for effecting repairs to roads, the results obtained have been most satisfactory. 
Seventy-seven municipalities have had their names entered so as to benefit by the advantage 
offered them, and according to the official reports received up to date at the Department oi Agri- 
culture, over 160 miles of road have been repaired since last J une. 

These results justify the Department in carrying out the system inaugurated last summer 
with the few following modificati* ns : — 

A special grant of $300 was placed last summer at the disposal of each county, to be divided 
into premiums of $125, $100 and $75 between the first three municipalities that availed them- 
selves of the same. The same grant will be given this year to the counties which shall have 
claimed it in whole or part between this and the month of July next. 

In counties where the total amount of $:300 shall have been distributed between now and 
July, the Department will again grant from and after that date three premiums of $75 each to 
the first three municipalities applying for the same. If a single municipality in a county has 
then availed itself of the offer made to each county, the department will place at the disposal of 
the same county a bonus of $100 and two of $75. 

Moreover, in order to encourage the stoning of roads, the Department has decided to grant 
each county municipality, aid towards the purchase of stone breakers with engine, toiler, and 
sorter, provided that the total cost of such machines do not exceed $2,400 per county. An 
amendment to the Municipal Code, passed during the last session of the Legislature, authorizes 
county councils to make arrangements with each parish, village or town municipality of the 
same electoral division, for repairing the roads in those vaiious municipalities. The general 
ast respecting town corpottions has likewise been amended in the same sense. 

Municipal councils of parishes or of counties desiring to avail themselves of the above 
advanta$:es must draw up their application in the form of a resolution, a copy whereof must be 
sent to the Department of Agriculture. The premium to which they shall be entitled shall be 
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paid to them after at least two miles of earth road shall have been repaired, and after a certificate 
to that effect sha)] have' been forwarded to the Department with a copy ^f the invoice from the 
company that sold them the machines. 

In the case of the purchase of a stone crusher, half a mile of macadamized road must hare 
been completed aud accepted by an officer of the Department of Agriculture, before the Govern- 
ment contributions shall be paid. 

Machines for repairing earth roads that are bought by the municipalities, with the help of 
the Government, shall remain the property of such municipalities for at least three years, and 
the county councils that purchase stone breakers cannot sell such machines before th^y have 
been at least fi^ e years in use in the same county." 



MUNICIPAL REPORTS. 

Daring the year an effort was made to secure reliable statistics from municipal 
clerks respecting roads and streets throughout the Province. The importance attached 
to the question of real aid street improvement was evinced by the interest taken in the 
matter by municipal clerks. The replies to questions asked, in the great majority of 
cases^ were painstaking, with an evident desire to give the fullest and most correct 
information. In spite of this, however, the lack of system which characterizes this 
branch of public work is so deplorable that nothing of a definite character, respecting the 
Province as a whole, ean be tabulated. Yery few municipalities have any records i^ow- 
ing the number of miles of roadway to be maintained ; some clerks could not even venture 
an approximate estimate. Scarcely a township could separate th ) expenditure on roads 
from that on bridges. Rarely could a reliable answer be given as to the number of miles 
of road improved in any year, or the amount of work done. In regard to the general 
condition of roads in any municipality, the majority of clerks affirmed that they were 
bad. Others believe that their roads compare very favorably with those of adjoining 
townships — not always indicative, it is to be observed, of good roads. 

In towns, very much the same condition prevails. Only an approximate estimate of 
the street mileage could be given. Many could not state the number of miles gravelled or 
otherwise improved. While they could give the total amount spent on roadfl^ sidewJBdka 
and bridges, very few could separate the items under these heads ; nor had they any 
record of the work done in any year. 

If the roads had received any kind of systematic treatment whatever, these fire all 
matters which could be known without difficulty. The result of the enquiry is a moat 
emphatic avowal of the neglect which road improvement, under present methods, has 
received. Councils are spending money in amounts which are very often large, but no 
proper record of the expenditure is kept. The money is merely scattered in patchwprk 
and temporary repairs, and at the end of the year, for one thousand dollars spent in ihia 
way, very rarely can satisfactory results be shown. A proper record of the money and 
labor placed on the highways, together with the work performed, if, presented to the 
people would b9 an important factor in correcting many of the slip-Bhod methods which 
now prevail. The following is the circular sent to township clerks. Those sent to towns, 
cities and counties were of a similar nature : 

DePABTMENT op AORICtJLTURE, GoOD ROADS BRANCH, TORONTO, OCTOBER IItH, 1897. 

To the Clerk of 

The information possessed by the Department respectiDg the roads of Ontario is of a very 
indefinite character ; and in view of the importance of the subject, and the interest now beii^ 
taken in road improvement, it is earnestly requested that you will favor the Depart^lent wit^ 
replies to the questions in this circular. Kindly fill in the blinks as far as possible, and return, 
in the enclosed envelope without sealing it. Any further particulars respecting the roads or 
road system of your municipality, not touched upon by the questions, will be gladly received. 

A. W. CAMPBELL, 

Provincial Instructor in Bocutmaking. 
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1. What Ib the total road mileage maintaiDed by the townBhip ? 

2. How many miles are metalled with gravel or broken stone ? 

3. Is the road metal (gravel, stone, etc.) plentiful? What is the average length c^ haul? 
What is the quality ? 

4. Is statute labor employed ? 

5. What number of days' statute labor was on the rolls in 1896 ? 

6. What is the number of pathmasters appointed ? 

7. What is the commutation rate ? * 

8. What number of dajrs were commuted in 1896 ? 

9. Is commutation of statute labor compulsory ? 

10. What amount of money was appropriated by the township for roads in 1896 ? For 
bridges ? Total. 

11. Is any aid received from the county ? If so, what amount was received in 1896 ? 

12. Were any actions for damages brought against the township in 1896 caused by defec- 
tive highways ? What was paid by the township in verdict, fees or settlement ? Are any such 
actions now pending ? 

13. What roadmaking implements or machines are owned by the township, and when were 
th^ purchased? 

14. What extent of road mileage was graded or otherwise improved in 1896 ? In 1897 ? 

15. What is the general condition of the roads ? Has any special effort been made recently 
to improve them ? 

16. Further particulars : 



CITIES, TOWNS AND VILLAGES. 

The following extracts from reports received from the clerks and engineers of cities, 
towns and villages are of interest, and contain very suggestive statements. Special 
reports were asked from certain municipalities, which are also given : 

Babrib. 

In 1896 the Council of the Town of Barrie voted an appropriation for the purchase of 
machinery and the construction of macadam pavements. 

In that year and the spring of 1897 there was constructed 7,050 yards of Telford and 20,- 
000 yards of simple macadam. 

Under the Telford, the sub-grade was a light loam and sand, and under the macadam pure 
sand for the greater part of the way. 

Some years previously there had been a specification drawn up for a Telford road, estimated 
to cost $1.20 per square yard. 

The authorities desired to put down a cheaper pavement, although there was no discussioa 
as to di3carding the Telford foundation. 

The roadbed actually laid was a very substantial one, quite as heavy as the original design, 
but having cheaper features in the foundation and costing about half the estimated cost of the 
original. 

The Foundation consisted of six to eight inches of field stone. The interstices were filled 
by the broken stone working into them. A large amount of broken stone was used in this 
way, but except where a swampy sub-grade or other reasons called for this procedure, I would 
hot advise it, on the score of the attendant expense. It left a very open foundation nu doubt 
and solid, but in general the gravel from the old roadbed might be hauled back to serve the 
purpose or else if that were not fairly clear, fresh pit gravel. This forms a good cushion also for 
the metal proper. 

If excavation has to be made for the foundation, as would be the case in general on a builc 
up business street, there is a cert&in amount of expense in that, but in cases the excavated earth 
serves as a fill, and where stone is as cheap as we had it here, the expense of the f oimdation^ 
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for stone and setting the same, is but a small proportion of the total cost. Here, this item 
amounted to about ten or eleven cents per square yard, but the excavation and the broken stone 
to till the interstices added considerably to the outlay chaigeable to this portion of the work. 

After a small piece of the pavement had been finished a tremendous rain storm swept it aa 
clean and smooth as a floor and caused a citizen ** (igin the Govet'nmeiit," to remark ** I do not 
mind papng for a thing when it is well done." 

The Road Metal was then spread in three grades, coarse, medium and screenings. The 
medium grade is practically the wearing surface, as the screenings are intended for binding 
only, but were only used over the top layer. Water was used liberally with the fire hose where 
possible, otherwise with the water cart used for sprinkling the town* streets. 

The traffic was never stopped. The best piece of work was done, however, on a section of 
road where the traffic could be diverted and plenty of water laid on from a fire hydrant. 

The intention was, on our work, to make the metal on the crown of the road six or seveHi 
inches thick after compacting, and the edges four or five inches. I think that this was approxi^ 
mately obtained. It is false economy not to grade the sub-grade carefully, as there is a waste 
of stone otherwise. 

We estimated that the stone as measured in the wagons and as paid for ought to cover the 
roadway, if placed unbroken, to a depth of about ten iuches, bo that an allowance — say 66 per 
cent. — ought to be made in calculating the stone required for a given area. 

The circumstances were such as to prevent any very exhaustive tests feeing made, but it 
would appear that the stone when broken and measured separately, increased very little in bulk. 
As has been mentioned, the greater part of the simple macadam was laid on pure sand. 

It was difficult to maintain a decent cross-section, as the wagons and carts bringing the 
stone and the ordinary traffic cut into the sub-grade, the soft sand spreading out almost like, 
water. Generally, however, a thin crust was formed by spreading clay, gravel or sharp sand, 
as it could be obtained, and often the loam underneath the sods at the roadside, where cuts, 
were made was spread over the sand, but when the expense of this is likely to be it all large,. 
I T^ould not advise it. Even if the lower stratum of metal is to some extent buried in sand, 
there is the weight and s.Jidity of the stone to the good. 

The stone placed as this soft sand was rather course and had a good many spalls amongst, 
it. We considered that, owing to the soft bed, these spalls were not very objectionable. When 
the jaws, crushing plates or dies are worn a good deal, there is apt to be a large proportion of 
flat pieces. These can be broken by napping hammers, and should be broken if they do not 
rest directly on a soft bed such as I have described. 

A new set of jaws will help the difficulty of spalls, of which, however, there will always, 
be some, and the n%pping hammers will always be in requisition for the upper course at least. 

Etigineering. To provide ample time for preparing careful plans is common sense. Due- 
notification to the corporation of changes of grade affecting properties will give them time to act 
expediently. A good deal more of the construction engineer should be seen on the road than 
was arranged for in our work. Engineering cost money- to the client, but the expenditure is. 
conservative and legitimate and always tends to saving in the end, often of large sums. 

The Cost of pavements of this kind must differ widely according to the locality. The cost, 
of the stone and of breaking it are factors, and these vary considerably — the first to the greatest 
degree. 

We found that the 4,220 square yards of simple macadam constructed in the spring of 1897 
cost thirty-three cents per square yard, including all repairs to machinery, oil, witste, etc., etc., 
and crushing plates, but not including depreciation, interest on capital, nor engineering. The 
excavation was not responsible for more than two cents per square yard. The amount to add 
for depreciation and interest might be estimated roughly at two cents per square yard on the 
supposition that say 15,000 square yards were laid per annum. See also under ''Machinery" 
for 3ost. 

Cleaning. The pavement on the main street has been swept by hand, a large stable broom 
having been used, with shovel and hand scraper, no labor-saving machinery having been pur« 
chased. 

Expensive as this method is, the road lasts well under it. as it is dealt gently with. The^ 
low spots are kept filled and prevented from being worn deeper, while the whole roadway is 
left covered with a very light crust protecting the stone from abrasion. 

The crust would be dust except for the use of the water cart, which is thus an important, 
factor in the preservation of the pavement. 

3 GR. • 
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Gutter, A cobble stone gutter about four feet wide is perhaps the best and most economical 
to edge the roadway with in small towns. The cost will be from twenty-fiv-e to thirty cents per 
square yard if not grouted with cement. One advantage ol cement is that grass cannot grow in 
the interstices ; Uie removal of which from the gutter on streets of little traffic being an item of 
expense ; otherwise, however, the gutter seems amply staUe under the light vehicular traffic 
of smaU towns. 

After the macadam hat been laid it is a source of great annoyance to have holes pawed in it 
by standing horses, and the cost of the gutter is little if any more ; the above price not including 
excavation and grading, which would have to be done to prepare for maoidam. When the 
macadam is thoroughly compacted by travel, this source of annoyance is lessened very much, but 
not altogether obviated unless by a gutter of cobbJe stones, flag stones or concrete. - 

Miichinery. The roller used was a five and one-half ton horse roller. We purchased two 
and one-half tons of pig iron to weight it with. The old jaws of the crusher may be used for 
that, but they are too neavy to place or replace at convenience. 

In setting up the crusher it is a great matter to view the operation from a labor-saving 
point of view. Let gravity help the men to bring the stoue to the crusher and the gang may 
oe reduced to a minimum. 

The regular screening attachment to turn out three grades was purchased with the crusher, 
consisting of an endless chain of buckets raising the stone to the revolving perforated drum, 
which is set up in a frame to which are attached chutes. We constructed k^ger chutes to hold 
a wi^on load or more each, and the labor of shovelling up the stone was saved. Great care 
should be esercised in making everything convenient at first. Our crusher, although built to be 
convenient for frequent moving, was set up twice ; the distance macadanuzed was a mile and 
a half. 

It was set up solidly each time and a shed built for the engine. When wagons with stone 
to be broken came in whUe the crusher wm running, they were unloaded d&ectly on to the 
platform beside the man or men feeding. Otherwise the stone was wheeled on to the platform 
m>m the pile. The amount of money to be spent on labor-saving conveniences must be deter- 
mined by the circumstances solely. 

Since the product of the crusher as to amount varies with the size and hardness of the stone 
to be crushed, and also with the set of the crushing plates, etc., etc., the results obtained in 
one locality and under one set of circumstances cannot be offered as a guide for all localities and 
circumstances. 

Turning to one test in 1896 — Four loads averaging 2.67 cubic yards each were broken in an 
average of twelve and one-half minutes each, or at the rate of 12.78 cubic yards per hour. The 
greater part of the stone brought to the machine was field stone just as it was picked up, from 
say five inches in diameter to the limit imposed by the opening, viz., 6 x 14 inches. It is true 
that larger stones were often brought (althou«^h we endeavored to get the teamsters to sledge 
them to size before bringing), and a certain amount of sledging was always in order. One of 
the loads in the above test was all sledged stone (blue hard-heads, etc.,) measuring 2.85 cubic 
vards, weighing 4.06 tons, broken in fifteen minutes. The weight of a cubic yard as measured 
m wagon of this stone would be 2,850 lbs., but we might assume in general the weight of the 
ordinary field stone as picked up to average not far from 2,500 lbs. to the cubic yard. 

In 1897 with another engine and not so much of the largest size turned out, a test shows that 
three loads averaging 2.41 cubic yards and 6,020 lbs., or three tons each, took an average of 
sixteen minutes to grind. The weight per cubic yard was 2,492 lbs., and cubic contents of a 
ton 0.80 cubic yard ; rate per hour, 9.19 cubic yards or 11.46 tons. The product of the 7.24 
cubic yards was 7.61 cubic yards of three grades measured separately. This latter consisted of 
0.59 cubic yards of the first grade or largest size which passed out of the end of the drum ; 4.63 
yards of the second grade which passed through the two-inch circular holes in thfe screen ; 
and 2.40 cubic yards of '* screenings " which passed through the one-inch circular hole. 

The product contained very little of the coarsest grade it will be noticed ; while in the first 
case perhaps half the product passed over the screen. 

However, the average per hour including delays of all kinds is much less. I find in 1897 
that only six yards were broken per hour paid ; and the cost, including breakages, (of which we 
had one of some magnitude) and accounts, and delivery on the roadbed, amounted to 43 cents 
per cubic yard unbroken, or llj cents per square yard. Stone cost us 37^ cents per cubic yard 
delivered at crusher. Deducting the expense of repairing, rebabbiting and all accounts, 34 
cents would cover the cost of breaking and delivering per cubic yard on the road. 

Concrete Walks, While the crusher was in operation 11,300 square feet of concrete 
pavements were laid. The screenings from the crusher were used for the concrete. It would 
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have been profitable to use some of the medium grade on a heavier walk. It is much easier 
to level the bed for the topping when the material composing the concrete is not very rough 
and BO the workmen object to the latter quality. 

Extra screens may be attached under the revolving drum referred to under '' Machinery," so 
that the screenings may be passed over a five-eighth inch mesh. That which passes the mesh 
falls on a fine screen which removes the flour-like dust, and the clean stone and sharp sand 
passes to the cart to be taken to the mixing board to be used for the ''fine " concrete or toj^- 
ping. The rough screenings with only the dust eliminated may be used for the roufi^h concrete. 

One of the pavements of a total depth of twelve inches, built on a sub-grade of porous soil, 
on a business street and turning out to be a thoroughly satisfactory job, cost 9^ cents per square 
foot. 

The foundation consisted of five or six inches of cobble atones topped with two or three 
inches of gravel to make eight inches in all ; and the concrete consisted of three inches of 
** rough " and one itch of ** fme." 

The curb was of concrete six inches by fourteen inches, placed on a bed of small cobble 
stones and gravel, well tamped, six inches deep by twelve wide. This was considered better 
than making the concrete curb itself deeper to avoid frost as it made a drain and of course was 
much cheaper and quite solid. This sidewalk was designed for a business street and was ten 
feet wide. I am an advocate of three or four foot sidewalks on residential streets in small 
towns in order to procure the spread of permanent pavements by lessening the cost per lineal 
foot. The concrete may be lighter the smaller the *' Doy " or square. In place of laying three 
foot board sidewalk in out-lying districts I have been advocatiup^ the use of broken stone, nicely 
crowned, say four or five feet in width, but we have laid none as yet. There are a few hundred 
yards of gravel walk. 

(Signed) Abthub G. Ardaoh, 

Civil Engineer* 

Cornwall. 

I do not know of any town in Canada, in which it is so difficult to construct a permanent 
street, as Cornwall. We have no gravel available, for one thing, and the sub-soil that we 
have here, is a sort of mixture of soapy clay and quicksand in which any material or metal 
sinks quickly out of sight. 

The Town Council has for years past put tons of costly metal upon our streets, and each 
spring a small army of men was employed to keep our roads in some sort of shape, and many 
thousands of dollars have been spent in this way. 

Upwards of thirty thousand dollars have been spent on one street alone in the past twenty- 
five years, and still our roads have always been very bad ; some blocks being almost impassable, 
for even a moderate load, during the spring months. 

This year, however, our Council decided to adopt the views set out in your various Bul- 
letins, and set apart one block for experimental purposes. 

The block selected was one having a great deal of heavy traffic over it, and one that we 
have always had great difficulty in keeping in shape. 

The first thing we did, was to put down four inch tile drains on each side of the proposed . 
street, and as the soil was very wet, we put in a number of diagonal drains. These tile drains 
emptied into a sewer at the end of the block. 

After allowing about four weeks to dry the roadbed, we had our engineer lay out a roadway 
twenty-four feet in width. 

The roadbed was then excavated to a grade line, the excavated earth being thrown on each 
side to form a boulevard. Instead of curb stones, we used what might be described as an ordi- 
dary pine plank. 

This plank served three purposes. It retained the broken stone in the roadbed proper ; 

?revented the loose earth from being mixed with the stone, and formed one side of the gutter, 
'hese gutters emptied into catch basins placed at the end of the block. 

When our roadbed got dry we covered it with a layer of stone, broken to cubes of about 
two inches in size, to a depth of eight inches in the centre, running to six inches at the sides. 

This as it was being put down we rolled thoroughly with a fifteen ton steam roller which 
the town of Brockville kindly allowed us the use of. 
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When this foundation was thoroughly compacted, we placed another layer of slightly 
■mailer stone, four inches in the centre running to three inches at the sides, and also rolled 
this thoroughly, until the roller would make no impression. 

Over this we sprinkled common field sand, and then turned our street sprinkler on, follow- 
ing up with the roller again. The water washed the sand into the interstice *of the stones, and 
this packed by the roller, formed an exceptionally good bond. The street was kept closed two 
days longer to permit of its drying. 

It now resists the wear and tear of tra£Sc admirably and sheds water like the roof of a 
house. All our people are satisfied with the experiment, and are demanding that we continue 
this improvement. 

I might add, that we get our broken stone from our County Council ; it is broken by the 
prisoners in our county jaU ; we can get it in any size we wish, and at a very reasonable price. 

There is a ve^y strong feeling in our town that our Council for ne^t year should buy a steivm 
roller, and I am inclined to think the purchase will be made. 

General regret is expressed that this system of making roads was not adopted years ago. 

John A. Chisholm, 

Member of Board of Works. 

Stbatfokd. 

The question of road-making has received considerable attention in the city of Stratford 
during the last year, and if the policy adopted by the present council is carried out in the future, 
it will result in decreased expenditure, through a saving in the cost of maintenance, and a vast 
improvement in the roads. 

The expenditure in the past has been for the most part for maintenance, and very little per- 
manent work has been done. The soil is clay and the gravel obtainable contains more or less 
clay, the roads are therefore uniformly bad in wet weather and require a coating of gravel each 
year to keep them from breaking up. 

The money appropriated for street work, about $12,000 per year, has been used up in patch- 
work and no improvement was possible so long as the ordinary system of expenditure by wards 
was followed. 

It was recognized by the council of 1897 that no improvement or saving in expense could be 
made without a radical change both in policy and methods of doing work. Road-making 
machinery was therefore purchased, the money being taken from the appropriation for the year, 
an4 an engineer was appointed to advise the council and to take charge of the work and expen- 
diture of the money- 

, The road-making machinery now in possession of the city consists of a fifteen ton road roller, 
a rock crusher with elevator and screens capable of crushing about ninety yards of field stones 
per day, and a reversible road grader. 

The streets were graded, drained and macadamized during the latter half of the year 1897, 
and several heavily gravelled roads were broken up, regraded and rolled at a small cost. 

It is found that much good work can be done on heavily gravelled roads by this method 
provided that the metal on the road is not too tine and that the grading is thoroughly done. 
Roads with a small depth of gravel or with worn out gravel cannot be much improved without 
the addition of a considerable quantity of new metal. 

The council has decided that no. permanent roads will be built until such time as all drains, 
sewers, water and gas pipes are put in, and all. sewers that are now being put in have house 
drains put in at the same time. This work makes a grid of trenches on the streets ; but when 
once completed the roads will not require to be broken up again and the cost of maintenance of 
roads will be very small. 

W. F. Van Buskirs, 

City Engineer. 
Ingbbsoll. 

In response to a request in December last for information relating to the streets of IngersoU, 
W. H. Jolies, at that time mayor, writes : 

Vou Will remember we invited you up a couple of years ago to exchange views with you 
regarding certain improvements we were contemplating in our roadways, and our council was so 
impressed with the importance of the ideas you suggested that they determined to at once pur- 
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chase the necessary machinery and make a stare toward the permanent work you had advocated. 
We bought a street roller, plow and stone ctusher and elevator, and in order to educate our 
citizens as to the advantages of having good roads, we decided to take a block about fifty feet long 
by thirty feet wide on one main street, and build it according to your plans as submitted to us. We 
excavated the road bed for a depth of twelve inches and thoroughly rolled the surface until it was 
perfectly solid ; we then put on five inches of broken stone and thoroughly rolled that course ; 
then we put on another course of broken stone slightly smaller than the first course ; and after 
thoroughly wetting and soaking it, rolled as before until the whole became compact. For our 
top course we put on a course of about a couple of inches of stone chips and dust, thoroughly 
wetting and rolling until the whole mass became as solid as cement, and making, as you are 
aware, one of the finest pieces of road that could be built. I may mention that before this was 
done this piece of road had given us very great trouble in the spring and fall, on account of it 
being so wet, and at times it was almost impassable for heavy loads, although for years we had 
been continually put' uig on gravel through the summer, and scraping it off as mud in the 
spring. I also wish to mention that after making one excavation we put down twelve-inch tile drains 
on each side of the road with catch-basins to take off the surface water, and the consequence has 
been that our citizens were so well pleased with the smoothness and durability of the road after 
« winter's traflSc had passed over it, that when the spring came and they saw that there was not 
the slightest rut or damage done to it, they decided to at once go on and build the 
balance of our two main streets in like m<inner. A by-law was submitted to the people for 
^flOjOOO ; it carried, and we have now nearly completed the work and I have not the slightest 
■doubt that when finished we shall have two as good roads as there are in the country. This has 
been done under the general rates,* on account of the two roads being leading thoroughfares, but 
in the future we may alter this and have our side streets done on the frontage tax plan. One 
thing however is certain, we are so well satisfied with our experiment that we shall never go back 
to the old plan of hauling dirt and gravel on our streets. 

Tou will also remember complimenting us on the appearance of our sidewalks in comparison 
to the state of our roads as they then were. For the last seven or eight years we have .entirely 
•discarded the use of laying down wooden sidewalks. A by-law was passed that all sidewalks 
should be laid on the frontage tax plan, and giving the citizens the power to petition the town 
council to lay down artificial stone walks instead of the plank walks. This has been availed of 
to such an extent that we have now over twelve miles of silica-barytic stone sidewalks laid down, 
and we are adding to it year by year. We have done it on the pUn of the town assuming the 
cost of all crossings and intersections, and in the case of corner lots, the town pays the cost of 
one-half of the depth pf the lot, the property owner paying the rest. This has been done on the 
principle of twenty year payments divided equally^ so that the burden should not come too heavy. 
So that as you are aware, we are not only adding to the appearance of the town, but I am sure 
that the durability and the permanent character of the work wUl result in a large saving in the 
years to come. 

Brogkville. 

Brockville has twenty-five miles of streets, 10.65 of which have received a coating of broken 
«tone, hard limestone and granite being plentiful. The work on the streets is performed by day 
labour under the immediate supervision of an engineer and a street m^pector, and directed by a 
Board of Works. In 1896, $6,974 was spent on roadwork ; $3,410 on sidewalks ; and $60 on 
bridges. Respecting the street work, the Mayor, Mr. D. W. Downey, says : — 

A portion of our Main Street extending over 2,000 feet was a good deal cut up by the 
making of numerous water, gas and sewer connections previous to the laying of permanent side- 
walks and during next summer we contemplate putting in a better class of roadway on this street, 
than any we have had hitherto, and hope to profit from the admirable address you delivered 
Tiere on the subject of '* Good Roads ". 

A very great improvement has taken place in our streets since we obtained the use of a grader, 
steam road roller and other implements, and considering the great saving of labor thereby, I am 
often greatly surprised that our adjoining townships have not availed themselves of their use. 

As you are aware we only commenced putting down permanent sidewalks during the past 
summer. These extend to 3,150 lineal feet, covering in all 30,750 superficial feet, at a cost of 
«6,200. 

Niagara Falls. 

The Council did not set apart any but a very small stim for actual street improvement during 
the year, on account of the construction of the sewers which have been under way ; however, 
they purchased valuable road machinery, including a fifteen ton steam roller and a new grader, 
and have now in contemplation the purchase of a r6ck-cru9her. 
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There have been, however, several sfcreets, on which sewers were built last year, which have 
been macadamized and improved during the past year. The length of street thus improved 
would not exceed half a mile, but the work which has been done on these has been entirely 
satisfactory. 

We expect next season to go extensively into macadam pavements, and probably some brick 
on business streets. There are arrangements being made at the present time to provide for the 
construction of cement or brick walks on an extensive scale, but nothing definate can yet be said 
in this regard. We have laid none during the past year. 

We have obtained a large amount of rock from the sewer construction which is fairly suit- 
able for road metal, though a little soft. This we will have broken during the winter by hand, 
to give our town people employment. 

Whatever work we have had done by our road machinery, has given entire satisfaction and 
the only thing which now remains to obtain good roads here, is attention to the work "by an 
energetic committee, and the employment of a first-cla«s foreman who understands road con- 
struction in its details. 

(Signed) Chables H. Mitchell, 

Civil & Hydraulic Engineer. 

LoNDoy. 

The following extracts from the annual report of the Street Commissioner of London, 
Ontario, Robt. Ironside, to A. O. Graydon, City Engineer, contain information of an instructive 
nature ; — 

Sidewalks, I would recommend that the specifications for walks be amended so as not to 
allow any planks of a less width than eight inches to be used as it has been found that the lesser 
widths contain sap and are therefore not fit for sidewalk purposes. 

I would also recommend the appointment of an inspector for this work as it is impossible 
at present to make a close inspection of the material as it is brought on the work, and should a 
contractor so desire, it is an easy matter for him to substitute inferior scantling between the visits 
of the Street Commissioner and the Engineer. The presence of an inspector would be a safe- 
guard against this and other devices contractors are prone to practice in the carrying out of Cifir 
contracts. The contractors for this work for this year have given general satisfaction and there is 
little or no complaint about their work or mat^rial used, but considering everything, I think an 
inspector necessary. 

As in the past the repair of walks is one of the principal expenditures of this department 
and while careful supervision has been exercised and repairs made when necessary, yet there 
are several sidewalks throughout the city that are in a positively dangerous condition and almost 
beyond repair. In the repairs to sidewalks this year we have used 115, 000 feet B. M. of lumber 
and 8,000 pounds of nails. This includes the material used in relaying old plank saved from old 
walks that were taken up and replaced with a new walk and relaid in stretches where there were 
no sidewalks. About 1,200 feet of this class of walk was laid. From the foregoing it will be 
seen that the ^^ Flank Sidewalks" are by no means of a permanent nature and the constant 
adding each year to our already large mileage of plank sidewalk, together with the annexation 
of London West, means added increase of expenditure for this work each year ; and with a 
view of keeping down this expenditure, and at the same time putting our sidewalks in an up- 
to-date condition I would recommend that permanent walks only shall be laid on our principal 
streets and avenues. 

Pavements, The superiority of broken stone roadways over the ordinary gravel roadways 
is apparent and more of this work should be done each year. There would then be no necessity 
for scraping off in the spring, the material that was placed there the year previous. I would 
therefor^ recommend that less gravel and more broken stone be used in the future, throughout 
the city ; then good roads, not mud roads, would be the rule and not the exception. 

The cedar block pavements are, as a rule, in poor condition, some are even beyond repair, 
a^d nothing can be done except replacing them by another and better class of pavement. 

The asphalt pavement is in fairly good condition, and with the exception of that portion 
along the street railway tracks, seems to be wearing well. The great objection to this pavement 
is its slippery condition at times. The cause of this is the too frequent use of the watering 
cart. Washing down should be substituted as is done in other cities. Washing down thor- 
oughly cleanses the pavement, while on the other hand the moisture of water from the watering 
cart and the dirt on the pavement renders it dangerous to both drivers and wheelmen, and at 
the same time destroys the life of the pavement. 
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A constant; source of repairs has been caused by the delivery of material to new buildings 
and ihe removal of debris frdm their site. The teamsters engaged in this work drive over our 
sidewalks regardless of consequences. The ward foremen have received instructions to make 
crossings for them but as a general rule the damage is done before their arrival on the scene, 
I would therefore recommend that a deposit be collected from all who obtain building permits 
and the amount of damage deducted therefrom. 

Oulverts aiid Sewer Repairs. The culverts throughout the city have received the necessary 
care and attention called for, and every effort has been made to keep them in repair and in a 
state of cleanliness. The use of the tile- pipe in replacing the old wooden culverts is gradually 
doing away with one of the greatest sources of annoyance and worry to this department. There 
are several of the present wood culverts and bridges that demand an almost constant supervision, 
and these should be replaced with structures of a permanent nature without further delay. 

Stone Crusher. This machine has, with but few delays, been in operation since May 26th 
up to December 1st. During that time it has crushed nearly 1,350 cor ♦s of stone. The actual 
crushing time was 110 days, nine hours each, about twelve cords per day. 

The cost 6f the stone, the crushing expenses and the delivery upon the streets, including ^ 
repairs to crusher, rent of engine, fuel, etc., was about $5.60 per cord. 

This is about $1.15 per cord cheaper than we can purchase it already broken from the 
quarries. The crusher has been removed to the storage yard and is now under cover. I would 
recommend that this machine be overhauled as soon as possible and some of the old parts that 
are worn out, replaced with new ones so that it will be ready to start operations as soon as 
possible. 

Gas and Water Trenches. There has been little or no improvement in the manner in 
which gas and water trenches are left by the employees of those departments or companies. 
No care whatever is taken to preserve the road metal so that it can be replaced again on the 
surface, but with the utmost carelessness and indifference it was thrown into the trench in 
any manner, and at times they have been left in a most dangerous condition. Effective 
means should be taken to stop this practice. There should be no difficulty whatever in 
refilling in a proper manner such shallow trenches as these, leaving the roadways in as good a 
condition as formerly. 

Sweeping Block Pavements. These pavements have been swept as regularly as the funds 
would permit, but owing to the unevenoess of the surface they are never in a state of cleanli- 
ness. The crevices, even after the most thorough sweeping, retain the horse droppings and 
other filth, and on a warm day, especially after watering cart^ go over them, the stench 
arising from them is, to say the least, simply awful. The health of the city requires that steps 
be taken to replace these pavements, especially in the heart of the city, with ashphalt or brick. 
They are beyond repair, and it is practically impossible to keep them clean. 

Street Watering. In concluding this report, I would again call your attention to the 
manner in which the street watering through the city has been done, (iood roads have been 
built, well rolled with the steam-roller and left hard and smooth, and in a first-class condi- 
tion. In a short time, owing to the excessive quantity of water put upon them by the con- 
tractors for street watering, they have become soft and are easily cut up into ruts. 

Unless a change is made in the mode of street watering, money is only thrown away in 
improving the roads. The street watering inspectors either cannot or will not make the con- 
tractors do the work as it should be done, and personally 1 have repeatedly stopped the drivers 
of the water-carts from watering mud puddles. If this work was placed under the control of 
this department and a good foreman and teams employed, I have no hesitation in saying that . 
little or no complaints would be made and the street watering would then be done in such a 
manner that no injury would be done the roadways, and at the same time satisfy the ratepayers 
who pay for the work. 

St. Catharines. 

About $6,000 is appropriated yearly for repairs, street cleaning, repairs to sidewalks and 
some small pieces of permanent improvement, under the control of Board of Works and street 
superintendent. 

A street commissioner is employed during the whole year at a salary of $650. We have 
this year purchased a grading machine and also a steam road roller and hope to have a stone 
crusher early next year so that we will be able to follow out Mr. Campbell's instructions. 

We have laid this fall about three miles and a half of concrete walk under the local improve* 
ment plan which we hope to continue another year. 
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EONOSTON. 

The frontage tax system has been adopted on sewen, and on granolithic and a<^halt side- 
walks ; for sewers in 18d5, for walks in 1893. 

The City Council Committee, called the Board of Works, has control of all streets and the 
City Engineer has fall oversight. The City Engineer is employed at a salary of $1500. 

The streets are in fairly good order but for the last two or three years the appropriation 
has been too small and the streets are beginning to run down. We used to get $25,000 but only 
get $10,000 or $12,000 now and the most of this goes in street cleaning, etc. We were getting 
up fine macadam streets till the reduction. We have about two and one half miles of grano- 
lithic walks, one mile of asphalt and the balance plank. Our chief trouble with our streets is the 
frequent digf^ing of trenches for sewers, water and gas pipes, and we never can keep a street in 
proper shape. 

Norwich. 

During spring and fall the condition of the streets is bad. Only two main streets are 
eravelled, and as they lead to railway stations as well as being main roads from the country, the 
heavy teaming over them cuts them badly. Other streets are only earth roads, graded. About 
Ave years ago nearly $1,000 were spent for gravelling these main streets, and patching has been 
done since. Most of expenditure for streets has been for sidewalks recently. 

Although our rules of council require committees to report in writing stating work com- 

Sleted, location and cost of same before expense is incurred, they do not adhere to that rule. 
o that because of this lack of system the figures given are approximate, but are probably 
sufficiently correct to answer your purpose. 

Our gravel cissts fifty cents per cord, and $2.50 for drawing and lapng — and not very 
good at that. For the past three or four years we have used a good deal of brick-bats, 
which we get from the brick yards within two miles of the village. They make a good road and 
appear to wear well. The past summer about a quarter of a mile of Main street was coated with 
these and covered with graveL The bats are, of course, broken with a hammer to about two 
inches in size. 

Stayneiu 

The way the work is done by the Commissioner and the manner of paying accounts is such 
that I cannot g:ve definite answers. 

Clinton. 

"The general condition of the streets is not good, but since the purchase of the road machine 
a number of the streets have been graded and made narrower. 

COBOURO. 

Streets are in better condition than they have been in for some years, some of the gravel 
roads have been broken up and regraded and are very fine. 

AiLSA Craig. 

The streets were put in excellent permanent repair fifteen to twenty years ago and have 
only needed patching since that time, with an occasional coat of gravel on the heavily travelled 
streets. 

WiNOHAM. 

A peater effort has been made this year to improve the streets than formerly. Three miles 
of Portland cement or granolithic sidewalks are now built. We expect to build a large quantity 
next year. Had we a stone crusher along with our road machine we would have good streets. 

London. 

We are using stone and cedar curb and narrowing up streets, and putting down macadam 
roads as much as possible, using broken stone, underdraining them and rolling with steam roller 
124 (iimg) tons empty. Plank, asphalt, granolithic and stone are used in the construction of. 
'naewallas. 
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PiCTOK. 

Money is taken from the general funds of the corporation and expended on roads, walks, 
bridges and culverts where required ** or where the indicator denotes the biggest pull." 

We require the appointment of a qualified practical man independent of the bias of the wire 
pulling always in vogue in councils, to superintend the work on streets, walks, bridges. Such a 
system would be far better for this, and, I believe, for every municipality ; and would be a benefit* 
from a monetary standpoint. 

Lindsay. 

Some streets in fair condition, others bad. It is the intention of ^he council to improve 
streets in accordance with your ideas. 

Watford. 

Fairly good improvement is being made in the streets. The only special effort was two 
years ago when we bought forty car loads of gravel from the G. T. R. Co. and had it i^ken from 
Komoka gravel pit. 

We need more uniformity in our streets, some of the councillors grade too high and narrow 
and we need a good instructor. 

Sault Ste. Marie. 

Streets are not in good condition. None of them that do not cut up in wet weather, though 
of course their condition is improving every year. It is not the result of any good system 
though. The worst portions are improved each year,|but no systematic attempt. 

Lakefield.| , 

About three miles of grading was done in 1896-97, and broken stone was used, the average 
depth of stone being fifteen to eighteen inches. About 800 yards of stone was also used to ml 
up a wharf owned by corporation and to grade it uniformly with adjacent street ; part was done 
in December, 1896, the balance in January, 1897. 

The roads are first-class ; nearly five miles have been covered with stone from the Trent 
Valley canal during the past two years. Stone or tile culverts has replaced wooden ones, streets 
graded to uniform level and water tables cleaned and improved. About $1,000 has been spent 
in 1897 on roads. Stone was delivered to us free by canal contractor and was broken by contract 
about SIX inches deep at 1^ cents per square yard. 

Our Road Master is employed by the year and has other duties to attend to for which he 
receives $350 pec annum. 

TiLSONBURG. 

Steps are being taken to improve the principal street called Broadway street, and the Pro- 
vincial Instructor's assistance and advice wiR be asked by the council. 

Fort Erie. 

Plank has always been used for sidewalks until this season when granolithic was adopted 
«nd about 400 yards laid down. If satisfactory it will be adopted entirely for the future. 



EXTRACTS FROM TOWNSHIP REPORTS. 

Machinery May Be Purchased. 

Adjalay Simcoe Co, — Special effort has been made recently in that gravelling has been started 
and the purchasing of road machines is under consideration. I believe that if the money could 
be judiciously expended, and thirty or forty cents a day charged, we would have better roads 
than under the present system of statute labor. 

Tile Culverts Satisfactory. 

Adelaide f Middlesex Co, — Our leading roads are gravelled and are as good as you will find. 
Culverts are mostly of tile, which give good satisfaction. The tile are manufactured in the 
municipality. 
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Would Like to Commute. 

Aneaster^ Wentworih Co, — The council would like to be in a position to commute a part 
or the whole of the statute labor as deemed advisable. 

Domo Better Work. 

Arthur^ Wellington Co. — The general condition of the roads is fairly good. The county 
road is good. The most of the roads in the township are fairly well graded and a great deal of 
gravel is being put on every year by statute labor. The people are getting interested in the 
matter and are doing better work. It costs the township close on $300 each year for graveL 
They pay six cents per load for statute labor work and ten cenf s per yard for contract work. 
This is for gravel alone. Hauling is extra. 

Becoming Interested. 

Ameli4ubwghy Prince Fdwa/rd Co. — The roads are in a very good condition ; gravel beds are 
plentiful in many parts of the township and the inhabitants are becoming interest^ in the roads 
and bridges of the municipality. 

The doing away with the present system of statute labor and replacing it with a tax on the 
ratable property of the township, the money to be applied under the supervision of the best 
available overseer, would be more in the right direction, but public opinion moves slowly, 
sometimes. 

No System. 

Albemarle, Bruce Co, — Our roads are very bad ; we have not two miles in the whole town- 
ship that could be classed as really good. Our roads are constructed without any regard to plan 
or system, and in consequence the improvement will be slow.'j 

It Would Pay. 

fS^Amahely Brace Co, — Statute labor as it is worked in our municipality is a complete farce. 
If the municipal council would only levy twenty-five cents per day (even 25 cents) and appoint 
a Road Commissioner, it would pay every time. |^ 

lA Stone Crusher. 

Bertie, Welland Co. — The road machine is constantly in use during^the road-making season. 
The general condition of the roads is not good . Efforts are now being made to secure a stone 
crusher. 

In Debt For Railways $7,000 

Bexley, Victoria Co, — The general condition is not to say bad. Pathmasters draw out 
every summer gravel where it can be got handy, or do some grading with plows. However, 
this tipie of year (fall) the roads appear as bad as though there were no work put on them in the 
summer. If stone could be utilized, there is any quantity of lime stones close along the roads. 
I have never seen any of them drawn on the travelled roads and broken up. It is always gravel, 
or turnpike with the plow. The hammers we got for breaking the tops off the stones striking 
up too high. The township is $7,000 in debt to railways and cannot spare much money to 
lay out on roads. This year (1897) hardly anything has been laid out. 

Do Not Grade More Than Can Be Gravelled. 

Blenheim, Oxford Co, — ^The grader has been pretty steadily at work in 1896 and 1897. We 
do not care to grade, however, more than we can gravel, as graded roads become very bad roads 
in time of rain. The roads are fairly good. The outlay on bridges each year is very heavy. 
We have two large streams winding through our township causing us to keep up over fifty bridgei 
of large size, besides many small bridges. ^ 

Shut Out Fbom Market, 

Bvribrook, Wentxoorth Co, — We feel very much the need of a good road metal. The road 
leading through the township is so bad that we are practically shut out from market with heavy 
loads. The (Sfficulty of procuring stone makes it almost impossible to better ourselves. 
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More Substantial Work. 

BrudeneUy Menfrew Co.— lEloads are rough and in a poor condition generally all over the 
municipality. We have no means to improve them except the statute labor and some small 
grants by council to repair places that sometimes become dangerous to public travel, and Bom e- 
times a colonization grant, but these grants are becoming fewer ever year. The main reliance is 
statute labor, and this, in a great many cases, does not amount to much, and sometimes is done 
with a great lack of judgment. In my opinioa it would be far batter to levy a commutation tax 
at about fifty cents^ per day and do away with statute labor. There would be more substantial 
work done. 

A Rock Crusher Needed. 

Bwrleigh and Ansiruther, Peterborough Co. — The statute labor system is bad, but the settlers 
are too poor to remedy the evil at present. If more broken stone was used it would be better. 
This country here requires a rock crusher which could be utilized along the main roads on 
the spot. 

The Roads Would Be Better. 

Barton, Wentworth Co. — It is the ojiinion here that roads would be better kept if statute 
labor by commutation or otherwise were abolished and roads kept in order out of the general 
funds of the municipality. All stone roads belong to road companies. There is plenty of 
stone in this township and of good quality. 

An Effort To Improve. 

Bechmth, Lanark Co. — Some of the roads are very good and some are very bad, but an 
effort is being made to improve them by grading and stoning with stone from hammers and 
stone crushers. 

Considerable Agitation. 

Brant, Bruce Co. — There has been no special eflfort to improve ,the roads other than by 
county grants which had to be supplemented by an equal amount by the township this year (1897.) 
Considerable discussson and agitation pro. and con. has taken place regarding better roads. We 
considered it advisable to place literature on the subject of road-making in the hands of the 
pathmasters soon after their appointment. This should be done early, say April. 

The Township May Buy. 

BrUjhton, Northumberland Co. — The township has not ventured as yet to buy road grading 
machinery, but it is possible they may do so before long, if from machine work in neighboring 
township they are thought to be a saving; in labor and a better mode of making and repairing 
roads. Then the township may buy. It is hard to apply statute labor on machines, and the 
time to force commutation and hire all road work has hardly yet come in this community, 
although some think this would be a gain. 

Talk the Matter Up. 

Chapman, Parry Sound District, —The roads are in a very bad condition, especially during 
the months of April, October and November. There are millions of tons of rock (granite and 
feldspar) in this and adjacent townships. If we had some good man to talk the matter up, 
the ratepayers who are afraid of highet taxation might demand the purchase of a rock crusher 
by the Council 

^The Ratepayers Admit It. 

CharlotteviUe, Norfolk Co. — The roads are passably good and improving slowly all the time. 
Most of the roads in this township are sandy roads and very heavy in summer, some parts have 
been clayed and keep in pretty fair condition. In the vicinity of the gravel beds the roads are 
improving, but gravel being so scarce very few pathmasters can make use of it. The old way of 
performing statute labor I consider a fraud, the system is passe, much of the labor is wasted 
under the present system — the ratepayers admit it. 

For Forty Cents a Day. 

Chinguoicousy^ Ped Co. — The general condition of the roads is first class in dry weather, 
bat bad in spring. Statute labor is a fraud, more work and better roads could be made for 
forty cents a day. 
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This Last Two Yeabs. 

Carnarvon, Maniioulin District. — The roads are good in dry weather being dirt roads. 
They cut up in the fall. Our roads are getting better since we have been using the machine this 
last two years. 

Snow Drifts. 

CharloUenburg, Olengarry Co. — For some years a good deal has been done to substitute 
wire fences for timber fences on north and south roads and other roads subjdct to snow drifts. 
The effect has been very good not only for winter travel, but also in making a dryer and firmer 
road in spring and early summer. 

It is the Narrow Tire. 

Oulross, Bruce Co. — We have pretty fair roads in dry weather. In spring and fall they 
sometimes get very bad, especially when freezing and thawing. There has been a little more 
than usual spent on the gravel roads by the county this year. I think that if we could get the 
wide tire ana the unequal axle introduced it would do more to improve our roads than anything 
we have had yet, or rather save them from destruction, for it is the narrow tire that cuts them 
up in soft weather. 

One Drawback. 

Colchester North, Essex Co. — There is one great drawback we labor under — that is the 
failure to get the statute labor performed early in the season so that grading and gravelling has 
time to settle before our autumn rains. 

By not Getting the Water Off. 

Calvin, Nipissing District. — The roads are rutty with steep grades. The pathmasters put 
in most of their time trying to ditch and crown the roads. Some succeed, more make them 
worsQ, if anything, by not getting the water off, still all do the best they know how with what time 
they have. Twenty miles of these roads have been made by grants from the Goverament, the 
Mattawa and Oaladar and Shield Pit roads, but there is hardly sufScient statute labor to keep 
l^em in repair. Where the ditches carry off the water the roads are passable, (a piece of good 
and a piece of bad road sandwiched. ) 

Supplementary Labor. 

Caradoc^ Middlesex Co. — The roads are very good. The Council, for the improvement of 
roads, has adopted the system of supplementary labor, viz., where a road division puts on a 
certain amount of gravel over and above statute labor, the council supplements the amount 
Some are in favor of doing away with statute labor and having the money raised by commutation, 
say at fifty cents, expended by a road commissioner, while others oppose anything like increased 
taxation. 

A Public Holiday. 

Christie, Parry Sowid District. — ^There is so much rock and swamp in this district that it is 
and always will be impossible to make good roads, but they can be vastly improved. One of 
'the first steps would be to abolish statute labor which is simply a public holiday. 

Water Follows the Wheel Tracks. 

Cardiff, Haliburton Co. — The roads are in a fearfully bad state all over the township. 
Water follows the wheel tracks washes out the dirt leaving the stones and boulders for wheels 
to climb. 

It is the Prevailing Opinion. ' 

Clarke, Durham Co. — The roads are generally good. There is a general improvement made 
during June and that has to do, unless some part is washed away by floods, and pathmasters 
have to see that they are repaired. It is the prevailing opinion that the roads are not in as 
good a condition as they should be considering the amount of statute labor expended or employed 
thereon and money spent. 

Efforts Have Been Made. 

Clarence, Mussdl Co. — Roads are in a pretty fair state and efforts have been made to improve 
them still more. We had our road machine rather late last summer and it is expected that more 
improvements to roads will be made next year. 
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The Old Systbm. 

. Cornioall, Tp., Stormont Co, — The roads are not cood« nothing outside of the old system of 
statute labor is employed. 

Discussing Abolition. 

Derby ^ Grey Co. — The Council are contemplating the purchasing of improved, up-to-date 
machinery and are albo discussing the abolition of statute labor. 

A Great Improvement. 

Bunn^ HaVdimand Co. — The roads are pretty good. The road grader mafces a great 
improvement on our roads. 

Some Leading Roads. 

Bummer, Peterboro' Co. — The general condition of the roads is fair, some of the leading 
roads extra good. Five road divisions are kept up by $500 road appropriation besides aboiit 
nearly 700 days statute labor yearly. 

They Should be Elected. 

Dorchester ^ Norths Middlesex Co. — The roads are not Very good. There has been $1,000 
expended for gravel' on roads that had none on before. The Council of 1897 if elected for 1898, 
I think, would favor buying a grader. 

More Real Work. 

Dumfries, North, Waterloo Co. — It is likely a road machine will be purchased this season 
and then more real work will be done on the roads. 

About Three Thousand . Dollars. 

Dereham, Oxford Co. — No special effort has been made to improve the roads this year. 
About 93,000 per annum is usually expended for the improvement of roads. 

By Contracts. 

Downie, Perth Co. — The roads, especially the leading ones, are fairly good, being kept up 
by township grants and gravel put op by contracts. The other roads are repaired and gravelled 
by statute labor, while some road beats, which have far to haul, get grants from the Council. 
We have a large quantity of gravel, some road beats being close to pits, thus the roads can be 
kept and even made by statue labor ; other beats have as fsr, in some cases, as five miles to draw 
graveL What we want in this township, in my opinion, is a stone crusher, but as yet the 
Council does not see< their way clear to buy one. 

The Railway Bonus. 

Eldon, Victoria Co. — This township is burdened with a debenture debt incurred in bonusing 
a railway and until that debt is paid off our Council, fairly representing the feeling of the rate- 
payers, are averse to expending much money on roads, more than is absolut-ely necessary to keep 
them in safe condition. 

Should be Councillors Only. 

Eramosa, WtlUngton Co. — No special effort and with yearly statute labor, and usual annual 
grants, the roads seem to be running down. There seems a general willingness to start out 
afresh, purchase road machinery, appoint competent road commissioners, etc. 

I feel satisfied it would facilitate improvement if Councillors were either debarred from 
acting as road commissioners, or else only legally acting, when appointed by by-law, the same as 
any other officer. I think the law is defective ; the Council as Councillors only should be elected 
by popular vot«. 

Proper Value for the Expenditure. 

Easthope North, Perth Co. — The general condition of the roads is "fair to middling," a 
great deal better than they were fifteen years ago, but not so good as they should be. There is 
no system of road-making, and consequently there are many different " styles and shapes " ©f 
roads. Every pathmaster will have his own way. No special effort made but there is gradual 
improvement. The whole system of statute labor should be abolished and then, and not till 
then, will roads assume their proper shape and condition and proper value be gotten for the 
expenditure made thereon. 
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Gbadiko and Gbavelliko. 

Easthope South, Perth Co, — This year (1897) the road grader was used over all the town- 
ship roads, rounding off the road surface, grading, lower parts higher, and the newly graded 
parts were gravelled. 

A Qualified Person. 

Egremonty Grey Co. — In some localities the roads are fair, according to the skill of the path- 
master ; in others they are simply horrible. No special effort has been made to improve them, 
and I can see that legislation on this subject is imperatively necessary. I am fully satisfied that 
if we paid 40 cents a day and had this money expended hy a qualified person we would soon 
have superior roads. I think the general feeling is that way and our present system is now 
considered a relic of bygone days. 

Heavy Loads, Narrow Tires. 

Frtdtricksburgh South, Lemwx Co. — The cheese factories open early before the roads become 
dry ; with heavy loads and narrow tires the roads are badly damaged. 

It Should Be Sufficient. 

Qienelg, Gi*ey Co. — The statute labor should be quite sufficient to put the roads in good 
ahape, but many of the pathmasters are very careless in the performance of their duties, and 
think if they put in their time that is all that is necessary. 

A Greater Interest. 

GwiUlmhury East, York Co, — A greater interest is being taken which will doubtless lead to 
more systematic action. 

The Machine Kept at Work. 

ChviUimhv/ry Wed, Simcoe Co. — The purchase of a road machine at a cost of (260 was a 
specif effc)rt in 1897. The machine was kept constantly at work for two months. 

Out-of-Date. 

Go^Ubounie, Carleton Co. — Every corporation should have two or more road graders, and if 
the out-of-date statute labor system was done away with and the road graders substituted the 
change for the better would soon be realized. 

Awful in Spring. 

GoqfiM North, Essex Co. — ^There are about ten miles of natural gravel ridge, one of the 
beat roada in the Province. About twenty more are gravelled and in good condition ; the bal- 
ance are clay roads, fair in continued dry weather, but awful in spring and during a wet fall. 

Need a Road to Market. 

Gower North, Carleton Co. — Our leading roads some years ago were graveUed, but thev 
have sunk down and become too flat. Since we got our grader we are covering up the old 
gravel and starting in places to gravel asrain the next year after grading them. If 1 might be 
permitted I would just like to suggest the propriety of the Government amending the Municipal 
Act in such a way as to make townships lying next to a city give something of a decent road 
through their territory to the city or market. We are living about twenty-three miles from the 
City of Ottawa, and I might safely say that about six or seven miles of that road through the 
Towmhip of Nepean is simply impassable in spring and fall. A very large part of it is in a 
natural state. 

Others Do Not Care, 

Glunford, Wentworth Co. — Some pathmasters try te keep the road in good condition; 
others do not seem to care. I believe the proportion of careless ones is on the increase or has 
been in recent years. 

Very Little Expended. 

Gmrqina, York Co. — This township has for twenty years (1875 to 1895) been paying a very 
heavy tax, the result of which was that very little was expended on the highways. 
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For Commutation, 

Grarafraxa Bast^ Dufferin Go. — The council is going to submit a by-law to the vot« of the 
electors for the commutation of statute labor. 

Very Primitive. 

Glamorgan, Haliburton Co, — Statute labor is nearly all we have to depend on ba keep the 
roads even passable, and the majority of pathmasters* ideas as to roads and the repairing of 
them are very primitive. 

Very Often Dangerous. 

Grattan, Renfrew Oo. — The greater part of the roads are rousch and in the aprii^ and fall 
they get cut up so that public travel is much impeded and very often dangerous. All that con 
be done is barely to keep the roads in a sort of repair. 

One Acre op Gravel. 

Gosfidd South, Essex Go. — We have a gravel ridge about one mile long and about sixty rods 
wide and fifty feet deep of excellent quality. We purchased one acre some fifteen or twenty 
years ago at a cost of $300, and we are using it yet. 

In Good Rounded Shape. 

Ghrantham, Lincoln Go. — The roads are nearly all gone over every season with the road 
machine or large scraper; and I'consider the clay roads in good rounded shape. 

The Bulletins Had a Good Effect. 

Haroey, Peterhoro' Go. — Condition much improved the last two years. The coloni^bion 
grants from the Government have helped these roads very much for several years past. The 
Uttle Bulletins which were sent me for distribution in 1896, and which I enciojsed in path- 
masters* lists, seem to have had a good effect wherever they have been intelligently used by 
the pathmaster. I would suggest that you cause about fifty copies of the same to be sent for 
the pathmasters for 1898. It is noticed that the grading, pitch in centre and the width of turn- 
pikes or roadbed is much improved. 

Stone Crushers Wanted. 

Howlatifi, Maniboulin District. — The council think the Government should give us stone 
crushers and withhold Government grants to the roads, as stones are pleatifvd and gravel 
scarce, and it is the only way to make permanent roads (crushed stone). 

When they Learn flow, 

HalloweU, Prince Edward Go. — Our roads in this township are going back and are not ao 
good as they were years ago, but I believe as we learn to use the road maehine the roads will 
improve. Last year we almost spoiled every piece of road we fixed with the machine but thifl 
year we have very much improved them. I think we are going to like the machine when we 
learn how and when to use it, but last fall the people cussed it. 

The Plan Worked Admirably. 

Kilton, Algoma District, — The general condition of the roads in this township ii good. 
The municipal council this year handled all commutation moneys and gave out jobs on the 
different road divisions and inspected the work when completed and found this plan to work 
admirably. The work was doae according to specification and a very much, larger amount waa 
done for the same amount of money. Heretofore the pathmasters superintended the laying oub 
of the commutation moneys with very poor results. 

Rent Their Machines. 

Hibhert, Perth Go. — ^The council are employing road scrapers and machiues from outdde 
parties to do road work. A considerable amount of road grading was done this year* 

One Mill on the Dollar. 

Hidlett, Huron Go. — One mill on the dollar as a commutation tax payable when other 
taxe^ are paid would give us in HuUett about $2,000 which sum could be expended on the 
roads in a much more profitable manner than under the present system. 
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Should be Sobbkned. 

Hay, Htmm Co. — Under fair conditions the roads are usiially good, but during extremely 
wet weather they get soft aad muddy owing to the sandy nature of our graveL 

Thet Impbovb Leadiko Roads. 

Hwron, B^'uce Co, — A road machine was used this yeat for about ten days in grading gravel 
roads. On an average 91,000 per annum is expended by the township council in improving the 
two leading gravel roads in the township, viz. : The Saugeen and Sicleline Fifteen. 

Should be Abolished. 

Hamilton, Norihumberla/nd Co. — ^The roads are not what they should be, but they are at 
good as can be expected under statute labor which shotdd be abolished. 

Labor Wasted. 

Johnson and Tarbt^tt, Algoma Didrict. — Mud roads, labor wast^ for want of road machin- 
ery, the council afraid of a little extra tax. 

Should Buy a Ceusher. 

Keppd, Orey Co, — We have limestone suitable for crushing all over the township and 
scarcely any road is over a mile from some. There are also granite boulders scattered over a 
large part. There is talk of buying a stone crusher. 

The Right Way. 

Kiiicardine, Bruce Co. — The roads are in a fairly good condition. The grader has been 
used in rounding up the gravel roads by gathering the gravel in the centre and cutting o£f the 
«ide8 and putting it in the opposite direction. The roads are made a good deal narrower than 
formerly, especially on hills, in order to prevent water from running down the centre of the 
road. 

Fob Someone Else. 

Lochid, Olengarry Co. — I would say if our council would assess the ratepayers fifty cents 
per day or less for statute labor and expend that on the roads, the improvement in the roads 
would be seen in a very short time, as most of those who perform statute labor think they are 
working for someone else and not for themselves. 

Started in the Right Direction. 

Front of Leeds and Lansdown'*, Leeds Co. — The roads are bad. Since the road grader was 
purchased a very decided interest in making good roads has been awakened throughout the 
township. Your literature this spring was very helpful in getting road-making started in the 
right direction. The small pamphlets issued by you in time to be sent out with the road lists 
are much appreciated. The council are contemplating the purchasing of a stone crusher and 
road roller but are not fully decided as to the crusher thinking they may be broken by hand at 
a less rate. , 

Loaned by the County. 

Lrdher East, Dnfferin Co. — The township got the loan of a road machine from the county 
and have been doing a considerable Amount of grading with it. 

They were too Hard. 

Loughboro\ Frontenac Co. — In the name of common sense how does the department expect 
^ clerk to be in a position to answer all these questions ? It'ef absurd. 

Levy on the Acreage. 

McOUUvrayt Middlesex Co, — Would suggest that the Legislature enact that any municipa- 
lity may levy statute labor on acreage in place of assessed value, as the vicinity where land is 
jowest assessed generally has the worst roads and least statute labor t > perform. 
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Statute Labor Answerable. 

McKdlar, Parry Sowid District — Statute labor system is answerable for all the bad roads- 
in Ontario. Most of the work dune is an injury to the roads. 

Too iCANT Pathmastbrs. 

McKUlopn JBurmi Co, — The general condition of the roads is good. The laat two auiiaiiiera 
a grader has been hired to round seme of the old graded roads. In repairing the roadB I tliink 
the grayel is put on too deep and it is not packed until late in the fall and the isid^s avq badly 
cut up bef(»re the centre is packed. I think a statute to only allow not over twenty pathmaBtei? 
and pay them would be a good law. 

Wooden Culverts and Bridges. 

Macaxday^ Miiskoka DiaUict — The culverts and bridges have, been mostly coDstmeted of 
wood a^d are all crumbling to pieces and will cost a large amount to re-build. 

As Much Harm as Good. 

Mountain f Dundas Co, — Statute labor is in some parts faithfully done, in some places it 
does about as much harm as good. Roads are made wide and flat and soon are full of holes. 
Many roads are insufficiently drained. 

Commutation at Once. 

Mara, Ontario Co, — I believe forty cents for statute labor commutation would do more work 
than working the labor in the usual way and 1 would make commutation of statute kbor com- 
pulsory at once. 

Statute Labor has been Abolished. 

Maiden^ Essex Co, — Statute labor has been abolished in this township. Every year the- 
township spends about $1,400 on the general improvement of the roads. ^^ e have been getting 
some crushed stone by going about three miles for it, but now the crusher is in the courts and 
we fear will not be operated again. Gravel is scarce and of a poor quality. The land in our 
township is very flat and it requires an enormous amount of ditching to get the water off quickly. 
Stock is prohibited from running at large. There are about sixty-five miles of road maintained 
by the township, of which twenty-five are metalled with either gravel or broken stone. 

If Cash Could be Had. 

Machar, Parry Sound District. — If cash could be had in place of statute labor I am pei'suaded 
that much better roads could be made for the expenditure. 

A Big Improvement. 

Mariposa, Victoria Co, — We have fairly good roads in most places, as the bulk of them have 
had some gravel, and the main roads several coat<8 of gravel. I think there mij^hi be so in e 
improvements in the manner of grading roads as they are too flat on top in mo8t places. Th» 
new road built in Lindsay, under, I presume, your instruction,, will be a good lesoon for this 
township, as one half of the people passing from this township into Lindsay will pass over that 
road, and I can testify that it is a big improvement over the old road. The Council spent $67& 
in purchasing gravel pits last year but that was exceptional. 

The Main Roads Need Greater Care. 

Mdancthon, Dufferin Co. — The travelled roads in this township are fairly good, but we 
would require about thirty miles of road which lead to Dundalk, Corbetton, Melanchton, and 
Shelbume railway actions, to be given extra care in the way of building, so that the road would 
be able to bear the heavy traffic. 

Improving. 

Mono, Diiferin Co. — Between SI, 500 and $2,000 is expended on the roads each year besidea- 
the statute labor. The Township of Mono is rather rough and any amount of hills, and it is 
liard to keep the roads in good order, but they are improving every year. 

4 GR 
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is IT THB Sdn. I 

Maidstone, Essex Co. — ^The general condition ot the roads is fair in a favorable season. In 
spring and fall, however, owing to the nature of the soil, we seldom have good roads. In those 
seasons even our gravel roads get considerably worked up, and this makes travel over them 
disagreeable. 

Those Who Work have to Pay. 

Moncky Muskoka District. — In some places statute labor is performed faithfully, and in other 
places it is not. The council has generally to expend an amount of money equal to fifty per 
cent, of the statute labor. Statute labor is every year getting more of a farce, and those who 
work faithfully have to put their hand in their pocket to pay for those who do not work faith- 
fully, causing a great deal of discussion at nominations. Some here think that statute labor is 
only the relic of the old feudal times as they think they are not working for themselves but for 
the Queen. 

BSBonvNiNG TO See it. 

Minto, Wellington Co, — Fairly good, but too much gravel has been put on before the roads 
were properly graded, the consequence is the roads are too flat on top and retain the water 
in the spring and fall. I firmly believe a great deal more work would be done, and of a more 
uniform quality, were the statute labor commuted even as low as sixty cents per day, and many 
are beginning to see it in the same light. 

MoBB Improvement this Tear. 

Medonte, 8imcoe Co. — The road machine was kept in use for some time this year and gives 
satisfaction. More improvement was made in the roads this year then in any previous year, 
owing to the use made of the machine ; and after grading, gravel was applied where needed. 
Some good substantial pieces of road were made this year. 

This is the System. 

Monaghan Norths Peterborough Co. — The roads are in a fair condition. A very decided 
effort is on foot to give good roads. We have commuted statute labor at fifty cents per day, and 
divided the township into three districts, each having a commissioner who supervises all work 
performed outside of grading which is done by a permanent gang upon the grader, under the 
foreman who is the operator and directed by the Council. This is working well and in another 
year, when the people see the results, it will be a great improvement upon the old system. 

Owned by a Private Party. 

Momington, Perth Co. — There is a road machine owned by a private party in the township 
and the council employs it for making the roads. 

A Competent Enoinser. 

Norwich 8(mthf Oxford Co. — Have had a good deal of drainage done under a competent 
engineer in the past few years, which has a tendency to keep the roads dry, as the water gets 
away more quickly. In cme village, which is incorporated, the road work has been commuted 
for three years, and the ratepayers find that they get better roads, better jobs, and more work 
done at a less amount than formerly under the old statute labor. 

More Attention Will be Given. 

Nottawasaga, 8imcoe Co. — The general condition of the roads is fairly good. Our township 
is very rough and hilly, and consequently the roads are very hard to maintain, culverts being 
carried away by freshets, and hu^e washouts formed on the face of hills. Our roads, notwith- 
standing, are gradually improving. This is more apparent since the purchase of Uie grader. 
There has been no special effort at improvement recently as the township has heretofore been 
burdened by a railway debt ; this being now paid, more attention will be given to roads. 

The Roads Have Improved. 

Niagara, Lincoln Co. — The road machine is worked every summer and is very good for 
grading. The roads have improved since we commenced using it. 
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Onb-Thibd Faster. •' 

Oxford Basty Oxford Co, —I think statute labor should be done away with, and collect fifty 
cents per day and let jobs. The road would then improve one-thiid faster than by statute labor. 

V 

PooE, AND Good Reason fob it. 

Pdham^ WeUand Co. — The roads are poor. Many of them too wide and too flat. When 
gravel is hauled that which loads the easiest and hence the poorest is taken. The road machine 
is useful, but there is no uniform system of operating it, each overseer managing it on his own 
beat. Roads are not, in many cases, put in proper shape before being gravelled. Often they 
are flat or even hollow in the middle when gravel is dumped in to fill the centre. 

Greek Gravel is Best, 

Flympton, Lambton Co. — Special effort has been made by the purchase and more extensive 
use of road graders ; and more creek gravel used than ever before, as it is found to be very 
much the best. 

Like all Others. 

Tdee Isla/tld, Essex Co. — Stoney ridges, with thin stones, one to six inches thick, and any 
quantity of stone below that, are conveniently situated all over the Island. The west shore has 
good clean graveL Pathmasters are like all others — statute labor is a farce. Some path- 
masters allow the work to be done late in the fall. 

Better to Commute. 

Fortla/nd, Frontenac Co. — We would like you to give us a talk on road-niaking. We think 
that it would be of great benefit to our roads and road-makers. We believe it would be better if 
it was compulsory to commute the statute labor if at no more than twenty-five cents per day. 

They Want Good Roads. 

Rawdon, Hadmgs Co. — The Municipal Council pays for the gravel and thereby encourages 
the making of permanent roads. Some of our concession lines equal the county gravel roads. 
Generally speaking nearly every ratepayer wants better roads. 

MoNE-t Thrown Away. 

Eoxborough^ Stormont Co. — We need a change in first preparing the roadbed properly and 
by having good ditches on both sides of the road. Much money has been spent for years, in 
fact thrown away, owing to this neglect. 

Since the Agitation Commenced. 

Beachf Ontario Co. — The roads are not first-class, although since the good roads agitation 
commenced an effort is being made to get our pathmasters to adopt a umform system, but so 
hi without much success. I am glad the department has sent out this circular, as I believe it 
will influence councillors to havo fuller reports from pathmasters and others engaged in road- 
making to give statistics which heretofore have not been given in rural municipalities. 

Only Half a Dozen. 

Storrvngtony Frontenac Co. — About sixty-seven pathmasters are appointed, and out pf that 
number perhaps half a dozen know how to make or repair a road. If the stiitute labor was 
commut^ at forty cents a day and that sum expended by a competent man, 1 think that the 
roads would be much better than they now are. 

May Do in a New Country. 

SiiUivan^ Orey Co. — ^The statute labor system does very well in a new country, but it is 
unsatisfactory and detrimental to good roads in the older townships. There is no definite 
system in mining roads by statute labor, every pathmaster has his own plan — ^the roads do not 
show the improvement they should for the amount of labor expended. I am confident if statute 
labor was commuted at fifty cents for each day's labor and competent men and road machinery 
employed, more and better work would be performed. 
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Tile Draiiiaoe. 

Shuthtooldy Elgin Co, — Grading and gravelling is the order in this township according to the 
number of miles to be kept in repair. The roads are, in general, good. There is considerable 
tile drainage along sides of road. 

Should Hate a Cbusher. 

Sydenham, Grey Co, — Our roads are in a poor state, not properly graded. We have very 
little gravel and find stone broken with the hammer very expensive, and when done not a 
success, owing t6 not being able to break it fine enough on top for travel. 

MoKB WoEK IS Done. 

SaravKik, Orey Co. — On two roads, 823 days were commuted at sixty cents per day, and 
more work is done for sixty cents than for one day's statute labor. Ail statute lab3r in older 
sections should be commuted at fifty cents to sixty cents per day, and road butchering done 
away with by fifteen butchers for 569 days. 

In the Way of Drainage. 

Somhra, Lambton Co. — Considerable improvement has been made in the way of drainage 
under by-law, a large number of drains being located on the highways throughout the munici- 
pality. 

The Repair Should be Thokouoh. 

Stephen, Huron Co, — ^We have as good roads as can be found. I advocated better roads 
twenty -seven years ago, the result was about fifty miles of gravel road. I had charge of most of 
the leading roads and although they are fairly good, I could now make improvements on my 
system. We lay out large sums annually to repair our gravel roads but it is not done to my 
satisfaction ; instead of spreading a certain amount of expenditure over the whole, not adequate 
to properly repair, I would repair as far as the money would go to make a thorough repair. ' 

Gratis Work Given. 

Samia, Lambion Co, — There has been some extra gravelling done this year 3ind considerable 
gratis work given. 

A Saving op Gravel. 

Turnberry, Huron Co, — Good average of country roads. No special eflfort has been made 
except buying a new road machine at u cost of $235.00 and using it on the roads at a considerable 
extra cost, but at a considerable saving of gravel. These machines should be his^hly recom- 
mended wherever they could be used. Our council believe they will save their cost in one year 
in improving the roads. 

An Effort Made. 

Tecumseth, Simcoe Co, — Roads in bad condition, but an effort has been made to improve 
them in purchasing a road machine. 

Getting too Wise. 

Toronto, Peel Co, — I think the statute labor should be done away with. The people are 
getting too wise to work faithfully on the roads. I think a commutation of forty cents per day 
expended by commutation would get a great deal more work done and in a great deal more 
satisfactory manner. 

A Good Township Overseer. 

Thurl<yw, Hastings Co, — The county has purchased a grading machine which is kindly loaned 
to aid when a large amount of grading is to be done on a township job. We have a good prac- 
tical man as road overseer for the township and a very energetic man as county inspector, and I 
think I can say advisedly that our roads are fairly good. 

Well Pleased with I^pe Culverts. 

Txickersmith, Huron Co. — Our roads are said by travellers to be among the best in westeK 
Ontario. Some of them are too flat and could be improved by draining. Our main roads ar 
in good condition. Our councils have been very careful of them for a long time. We ha " 
commenced this year to use sewer pipe extensively. Have been using some for years and^** 
well pleased with them. 
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They Hire a Man. 

Thessalon, Algoma Disti^t. — All our roads are done by statute labor. We have a road 
grader and hire a man to run it. It is taken from one road division to another and worked by 
those using teams to do their statute labor. We could do one-third more work if all the statute 
labor were commuted. 

A Radical Change Needed. 

Tehkummah, Manitoulm District. — I have advocated the doing away of the statute labor 
system, cut down the commutation tax and purchase » road machine. We need a radical change 
in our road system. The municipal machinery moves very slowly in the matter. Trust a 
change will soon take place. 

No Amount on Top. 

Vervlam, Victoria Co. — In those sections where gravel is plentiful and of a good quality 
the genet al condition of the roads is very good. In a number of places they lack proper drain- 
age and no amount on the top will make a good road in such cases. In these places the roads 
are in a very poor condition, being almost impassable. No special effort has been made to 
improve such roads. 

Will Grow Worse. 

Wallace, Perth Co. — The roads in Wallace are not bad. The grading and gravelling of a 
central sideroad leading from Xistowel to Palmerston since the purchase of the road machine is 
of great benefit, as the heaviest teaming and greatest traffic is between those towns. The 
system of pathmasters and statute labor is wretched and will continue to grow worse. A few 
«ay twenty of the 105 discharge their duties consciehtiously and the others as may be expected, 
by men who are not paid for their work, and who can not be even reprimanded by the members 
•of a council, who might thereafter suffer from their enmity. A compulsory commutation of 
even twenty-five cents per day, if judiciously expended, would make such an improvement on 
our highways as would astonish the natives, i e., supposing statute labor abolished, as it ought 
to be. 

They Want Good Roads. 

Williams, East, Middlesex Co. — Our roads in general are excellent. Concession roads, I 
may say, are all gravelled, and also many of the side roads. Our people are alive to the advant- 
age of good roads, and will not rest contented with poor roads. 

System Needed. 

Whitby, Ontario Co. — Better .results should accrue from a recognized, continuous system of 
road repairing, with larger road divisions ; or commuting for statute labor whereby longer 
continnons stretches could be made or repaired in one season, obviating the ordinary patch 
system and giving continuous ^ood roads on leading lines. 

Receiving More Attention. 

Wilmot, Waterloo Co. — A more uniform system of grading is desirable, and since we have 

the road machine this is receiving more attentif n. I believe better results would be had if 

statute labor were abolished and a rate of say fifty cents per dium were charged instead, when 

^ road commissioners could be appointed who would carry out a uniform system of grading, 

draining and gravelling. 



EXTRACTS FROltf COUNTY REPORTS. 

Hastings Between 400 and 500 miles of road ate maintained exclusively by the county. 
The County Council appoints a man, during its pleasure, called ** the superintendent of gravel 
roads and county surveyor." He has charge of a]} gravel roads and county bridges. He 
devotes all his time to it. Under him are gangs of men each with a foreman. They are 
■employed most of the year and are paid monthly. Over thirty-five years ago, county gravel 
roads were built and all company roads bought by the county and all roads made free of all tolls. 
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Frokteki.0. About seyen miles of road are mamtamed exclusively by the county. The 
County Council appoints an engineer who attends to repairs and keeps the road in an excellent 
shape. 

Wellikoton. One hundred and forty-eight (148) miles of road are maintained by the 
county. The roads are managed by commissioners composed of members of the County Coimcil ; 
the roads within each county council division being under control of members of the division. 
At the JanuaiT session each year an appi^priation of 9^ per mile is granted for maintenance 
(exclusive of bridges and culverts). Accounts with vouchers are produced at end of year and 
audited by county auditors. All the foregoing 148 miles have been assumed by the county and 
purchased from road companies and municipaHties. These roads have been owned and main- 
tained by the county for the past thirty-three or thirty-four years. Roads under ecunty man- 
agement are all macadamized and in first-class state of repair. With the aforesaid annual 
appropriation they are kept in very good condition. 

Lbnnox and Addington. a number of roads were from time to time assumed by the 
county, but in January, 1893, the County Council repealed all by-laws assuming county roads. 
The roads are in a bad condition and rapidly growing worse. No effort has been made by 
County Council to improve their condition. Oood opportunity here for instructor in road- 
making. 

Huron. Some leading roads and all boundary lines are partially maintained by the county. 

Wentworth. About thirty miles of road are maintained by the county. They are man- 
aged by commissioners appointed by the County Council, one road being generally assigned 
to three commissioners. In 1880, *81, *82 and *83, a net expenditure of about $16,600 was 
incurred on two roads of a length of about five miles each, assumed by the county and maintained 
for some years as toll roads. One of the roads were abandoned in 1891 and the other is now 
maintained as a free road. The roads maintained by the county are, I believe, in fairly good 
condition. 

Victoria. There is much need for improvement. The County Council purchased a stone 
crusher for the use of such local mimicipalities as will avail themselves of its use to provide 
better and well prepared metal. It has already been used in the Town of Lindsay. Mr. 
Campbell, Provincial Road Commissioner, visited Liivisay in June last and addressed the 
County Council and the Council of Lindsay. Great interest was aroused and a condition of 
apparent hopelessness has given place to great hopefulness and determination that hereafter 
expenditure shall be made under proper supervision according to an approved method. 

Peterborough. In Jai^uary, 1896, a special committee was appointed by the county council 
to investigate the system of building and maintaining roads in the County of Hastings, and 
report with suggestions. This report concludes with the following : 

** Having viewed the roads, we are thoroughly convinced that the system of construction 
and maintenance of roads as adopted by the County of Hastings is good and meets with our 
approval ; and we would recommend, if thought advisable, that this system be adopted by the 
County of Peterborough. 

Oxford. It has been the custom to appropriate $3,000 each year to be spent by the reeve 
or councillor in accordance with the equalized assessment or. dividing lines between mujoicipali- 
'ties. At the June (189*7) session of the council a commission was appointed to gain information 
respecting toll roads with a view to purchase. 

Ontario. The plan for road improvements has been the construction of three roads through 
the length of the county. The county is seventy miles in length and eighteen in breadth. One 
road commences at Lake Ontario and runs through the Townships of Pickering, Uxbridge and 
Scott, with some slight deviations ; another road commences on the Whitby and Port Perry 
gravel road at Manchester, and runs north through Reach, Brock and Thorah to Beaverton ; a 
third road runs from Oshawa north through Port Perry to Beaverton, following in some places 
the county line between Ontario and Victoria. There were expenditures on a road connecting 
the towns of Uxbridge and Epsom, which are on the secondly above mentioned road. There 
was also a road extending from Beaverton north through the townships of Thorah, Mara and 
Kama. 

Scugog Island, lying to the east of the Township of Reach, was connected to the mainland 
and very considerable expenditures were made from this roadway down to the foot of Scugog 
Island. It was only last year that any sum could be obtained for the improvement of the 
Kingston road passing through Pickering, Whitby Town and Township, East Whitby and 
Oshawa. This expenditure, as were many of the other expenditures, was obtained upon con- 
dition that the local municipalities would make grants of double the amount granted by the 
coimty. There are a large number of isolated grants, not connected with any plan of road 
improvement. The expenditure for bridges on th^ boundary line between this county and 
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York, Simcoe and Victoria have been very large indeed, as has also the expenditure upon 
bridges over the Black, Talbot and branches of the Severn River. 

The road across Scugog Lake, three-quarters of a mile, is maintained exclusively by the 
county, and is managed by a commissioner who makes reports to the county coimcil as * to 
estimated costs of needed repairs, and also makes repairs which are urgently needed under the 
advice of the reeves of the municipalities between which it lies. This is a roadway across the 
head of Lake Scugog, with one small bridge, which cost* several thousand dollars.* 



BRANTFORD BOARD OF TRADE. 

A report to the City Council on the streets of Brantford was taken up \^y the Board 
of Trade, the following memorandnm being prepared by a special committee : 

Your Committee on City Improvements, to whom was referred the report of Mr. Archibald 
Campbell, C.E., the Government Roads Commissioner of Ontario, begs to report : 

That it views with satisfaction the interest that is now being displayed in this Province, and 
elsewhere, in the improvement of the public highways, and is convinced that the action of the * 
Ontario Government in creating the office of Roads Commissioner will be productive of very 
great benefit. In Mr. Campbell, a man eminently well qualified for the important duties 
with which he is entrusted has evidently been found. 

The suggestions that the Roads Commissioner is making from time to time for the better- 
ment of the condition of the thoroughfares of the various municipalities in the Province cannot 
fail to be productive of valuable results. So far as Brantford is concerned, your committee 
believes that his recommendations are deserving of most careful consideration by those who are 
interested in seeing the expenditure upon our public streets made in such a manner as to secure 
the most permanent results, and at the same time add to the attractiveness of a city of which we 
are all so proud. Adnng upon the authority given us, we have ordered that copies of the report 
be printed for distribution among the members of the Board of Trade. 

It is a source of satisfaction that Mr. Campbell finds so much in Brantford of which he can 
approve. For our sidewalks, waterworks and sewer systems he has only words of praise, while 
even in the matter of road-making the concession has been made that more attention has been 
given to the subject than in the majority of places in Ontario. At the same time, he finds that 
the system that hae been pursued in the past has been faulty, indeed that there has been a want 
of system, and that there has been a large expenditure of money without adequate results. In 
this connection, it may be observed that Mr. Campbell probably does tht city an unintentional 
injustice in saying that since ios incorporation the sum of $185,035 has been expended upon its 
streets, because, prior to 1890) when the local improvement system came into operation, much 
of the expenditure under this heading was made on sidewalks, bridges, culverts, etc. ; this, in 
addition to tb^ usual expenditure for cleaning, removing snow, etc., from which permanent 
results are noi looked for. 

It w«uld be presumptuous on the part of your committee to express an opinion on many of 
the technical recommendations made by the Roads Commissioner. It is justified, however, in 
coming to the conclusion, from a purely business standpoint, that it would be the path of wisdom 
to have our streets permanently made, rather than that considerable sums of money should be 
annually spent in repair and patchwork without enduring results being obtained. It is certainly 
deserving of consideration if, in the not distant future, a by-law should not be submitted to the 
ratepayers, which would provide for the proper construction .of some of our principal streets. 
Whether such permanent work can be done to advantage at the present time is open to question, 
because so much of the work on our sewers, waterworks, gas service, etc., has still to be done. 
Had the system been adopted of completing all street connections for such services, as the main 
work progressed, the proper care of our streets would have been a much easier matter than it 
is at pre^nt. Meantime, as rapidly as circumstances will permit, as much permanent street- 
making as it is wise to do should be undertaken. 

Your committee heartily endorses the recommendation that the city should acquire a steam 
roller, believing that the experience of other cities has been that proper macadam roads cannot 
otherwise be miade. This is a very important matter, because, in the very nature of things, the 
gr0at majority of our streets must be made of macadam, and it is desirable that we should have 
for the purpose the very best appliances. With the roller it would be easy to adopt Mr. Camp- 
bell's suggestion that the use of sand and cinders to aid consolidation of the road material be 
done away with and crushed stone substituted. The results would certainly be more satisfac- 
tory, having regard both to the condition of the roadway and the comfort of the citizens. In 
this connection, it is understood, that the purchase of a rotary screen for ttie stone-crusher has 
already been decided upon. 
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The importance of haviDg established grades for the streets is rei^ily apparent, and uniform 
grades should as rapidly as possible be adopted. 

Without any large additional cost, the appearance of the streets of the city, even as they 

are at present, would be greatly improved if they were more frequently cleaned than is now 

, done. The proper cleaning of the streets is always an incentive to householders to improve the 

condition of the lawns 'and boulevards abutting. Besides, clean streets would ^ive our local 

wheelmen much less excuse for riding on the sidewalks than they have at the present time. 

A matter that is deserving of more serious attention than has yet been given it in Brant- 
ford is the proper curbing of all the streets and the laying out of boulevards upon uniform lines. 
At present, nearly all work that has been done under these headings has been at private 
expense, which is not only unjust in itself, but there is in consequence a great deal of ragged- 
ness and irregularity even on our best residential streets. With the boulevarding once properly 
made, the public spiritedness of the citizens mij<ht fairly be appealed to to maintain it in order. 
The up-keep of lawns and boulevards would also be faciUtated if the hours for lawn watering 
were made more liberal. • 

As to the recommendation that the driveway on our streets should be narrowed so as to 
lessen the cost of construction and maintenance, while at the same time giving greater room for 
boulevarding there are many things to recommend this course, and so far as our present system 
of street drainage makes it possible, this plan should be adopted. 

Before leaving this subject, your committee would call attention to the statement made by 
Mr. Campbell, that the funds placed at the disposal of the civic officers entrusted with the 
maintenance of the city's streets are altogether inadequate for the end in view. For the future 
it will undoubtedly be necessary* to deal with this important department more liberally than 
has been done in the past. 

As to bicycle side- paths, your committee would endorse "^r. Campbell's position, that the 
best way to pleMe the wheelmen is to improve the general condition of all the city streets, 
rather than to make narrow paths here and there. There should not be a street in the city 
upon which a wheel might not be ridden with comfort and with safety. 

All of which is resoectfully submitted. 



REPORT ON THE STREETS OP THE CITY OF GUELPH, ONTARIO. 

To His Worship ihe Mayor a%d Memhera oj the Council of the City of Ouefyh: 

The importance of well paved streets has not been sufficiently appreciated by the 
oities and towns of this Province, and it is gratifying to find that Gnelph, among other 
progressive cities and towns, is becoming interested in the matter. Much money has 
been wasted in many municipalities through ill-advised expenditure arising oat of an 
indifference founded on the idea that the streets are as good as they can be made ; that 
the methods which have held ever since the time of the first settlers are the only methods, 
and that streets are of little consequence in any case. 

Good streets are of prime necessity to the welfare of a city. They are the object of 
an annual outlay which, if wasted, reacts in a two-fold manner by increasing taxes, and 
at the same time permitting the evils of bad streets to remain ; and it should be nnder* 
stood at the outset that the object of the road and street reform movement is not to urge 
increased expenditure but to obtain a better use of the money now expended. 

The defects most observable in the street system of Guelph arise from the fact that 
durable and permanf-nt work is not undertaken ; in order to correct which there is need 
of reforming the present system of street management in two particulars — ^the method of 
expenditure, and the method of oversight. 

The Expenditure. 

The expenditure should not be distributed over the whole street area in patchwork 
and repairs, but a reasonable amount should be provided for permanent work. Small 
sums of five, ten or one hundred dollars quickly eat up an entire yearly appropriation, 
whereas one-half this appropriation spent in properly macadamizing a few blocks would 
in a few years revolutionize the condition of the streets in Guelph. 
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An expenditure to the amoaiit of about $5,000 annually is divided among the differ- 
ent streets and wards of the city, and this is again subdivided by the ward representative 
in doing odd jobs here and there. It is not spent in accordance with the needs of the 
work, but as certain electors think it should be spent. The logical outcome of the system 
is that this money becomes a legitimate campaign fund ; the people expect it and the 
Council has no other course to pursue, It is the inevitable result of such a system that 
too much money is provided for one piece of work, and not enough is devoted to another 
— usually the latter. It is productive of shoddy roadways, and is always wasteful in 
the end. 

Guelph has been making an effort to keep in repair a class of roadways not suited 
to the traffic over them. They might be eonsidered fairly good township roads. Cheap 
in first construction, they are expensive to maintain, and after a term of years are very 
costly. The repairs made to these streets are supposed to be such as will eventually pro- 
vide a solid roadway ; but this method of sinking stone in the mud year by year, and in 
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CroBs-secbion of a Street under the Old System. 

the spring carting off the mud which has been forced to the surface, is an extravagant 
and useless process, which will not make streets. The waste that arises is of a two-fold 
nature, combining high taxation and bad streets. It is not to be supposed that 
street^ can be built without money, but when the expenditure is made, as now, it should 
be to provide good streets. 

In order to get the best results in street construction, the work has to be undertaken 
on a proper scale. A roadway, like a house or any other structure, should be built from 
the foundation upwards, and should be completed, if only in short sections, before it is 
used. The roadbed should first be graded, under drained, and otherwise prepared to 
receive the gravel, broken stone or other road metal ; which last should be placed on the 
roadway with proper machinery and in accordance with the best principles of road- 
making. To do this, the expenditure, now extended over a term of years on a badly 
formed roadway, should be concentrated so as to secure permanent and durable work. 

To this end there are three courses open : 1. To set apart a portion of the present 
annual appropriation. 2. To issue debentures for the amount necessary to do fioished 
work. 3. To adopt the frontage tax system. 

Oversight. 

The oversight should be delegated to a competent supervisor, preferably an engineer, 
instead of being left to the council or a committee of the council. 

On business principles there is every reason for placing this work in the hands of 
one man. Street construction is a matter requiring experience and special training. The 
plan of leaving it to the councillors is the pathmaster system of the towns. It is even 
more objectionable in the towns, since the streets demand more skill than do country 
roads. The supervision of street construction should rest with one who has a knowledge 
of the subject, together with good business ability. 
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The engineer wonld prepare plans and speoifioations for all work. These having heen 
submitted to, and passed upon by the board of works and oooncil, he would further relieve 
the council by takmg full direction of the work. An engineer is now in the employ of 
your city for certain purposes, and his duties should be extended to include the manage- 
ment of street improvement and maintenance. 

Olasbiftihg thb Stbebts. 

One of the first duties of the engineer in arriving at a plan whereby street improve- 
ment may be undertaken systematically would be to classify the streets according to the 
traffic over them, the character of the street, ifhether a residential or business thorough- 
ftire, the nature of the soil, grades, etc., with the object of discovering the strength, eta* 
of ];padway required. 

It will be seen that such streets as Wyndham, Macdonnell and Quebec, the main 
business streets, have a large amount of heavy traffic over them to the depot, and that a 
strong form of pavement is needed. 

Another class would evidently include such thoroughfares as Eramosa road, Wool- 
wich street. Paisley street, Gordon and Norfolk streets, over which traffic from the country 
reaches the centre of the city. That these are residence streets, and that the travel is 
less severe than on the main streets, should evidently influence the character of the pave- 
ment. 

A third class would include such streets as are residentia], bat are not called upon 
to support either heavy or frequent travel, and the roadway should be built accordingly, 
at a correspondingly less cost. 

By placing before the council such a report upon the streets, showing the present 
i^uirements, the probable future requirements, the special improvements in the way of 
^vejTts, grading, etc., your council would be in a position to undertake the improvement 
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A WELL-DESIGNED STREET. 

Cross-section showing sidewalks outside the trees and roadway curbed with cedar. 

of the city streets on an intelligent basis. At present there is no definite object in view. 
When permanent improvements are undertaken, much of. the work now being done will 
be found premature or unnecessary, and will be torn up. This is specially true of the 
grading and the coatings of broken stone and gravel. 

There should be definite plans, which successive councils can folio W} and toward 
which all work and expenditure will tend. 

I Ohoiob of Pavbmbnt. 

With an abundance of stone easily obtained, broken stone pavements are the most 
suitable which can be had for heavily travelled streets in Guelph. The excessive width 
of the street allo^^ances is adverse to the use of vitrified brick or asphalt in the business 
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sections, as the cost woald thereby be mach greater than in the majority of towns. For 
less trayelled streets, gravel would be suitable. Macadam road ^ays are growing in favor 
in towns. They are pleasant for driving, wheeling, and, if properly constructed and 
maintained, are handsome in appearance. 

Eabthwork. 

The present practice in Gnelph is to merely spread the crushed stone over the travelled 
roadway, without having prepared the subsoil to receive it. 

The first step in properly constructing a macadam roadway is for the engineer to take 
a series of levels on the streets, so that a suitable grade may be decided upon. The width 
of roadway to be metalled can then be staked out, to be excavated in accordance with the 
required grade, and to form a receptacle for the stone. 

To properly grade and excavate will frequently necessitate the handling of a good 
deal of earth. This earth should be used as far as possible in levelling the sides of the 
streets and filling in low lots adjacent to the roadway, disposing of the remainder as 
circumstances may dictate. 

Dbainagb op Roadways. 

Good drainage is essential for all classes of pavement, and none more than macadam. 
It must be understood that it is the natural soil which really sustains the weight of 
traffic, and that broken stone piled on a wet soil cannot be made sufficiently strong to 
support heavy vehicles, and water permitted to accumulate and stand on the surface of 
the roadway will cause the pavement to be rapidly churned into ruts and mud. 

TJnderdrainage by means of common field tile is very often necessary. Water 
falling in the form of rain passes at once through the soil until it reaches a strata of 
rock, compact clay or other impenetrable layer. If there is an outlet along the strata or 
rpck or clay it will issue in the form of springs. If not, it will rise higher and higher 
in the soil above the strata through which it cannot pass, just as water poured into a 
vessel wHl rise higher and higher until it reaches the top, when it will overflow. Tile 
drains provide an outlet for this water before it reaches the surface of the soil, and 
thereby maintain a firmer foundation of earth on which the broken stone may rest. 
These tile drains should be placed at a depth of about three feet. 

Surface draining is provided by rounding up (crowning) the surface of the roadway, 
thus draining the water to the gutters at the sides of the road, which latter are so graded 
as to permit the water to flow along them to suitable outlets. Deep ditches are not 
needed, but the road should be curbed and the angle between the surface of the road and 
the curb will serve as a sufficient waterway^ The surface drainage is further aided by 
a coating of broken stone or gravel. And it is of prime importance that this coating 
should be made smooth, hard <ind compact by rolling so that water will not pass through, 
thereby softening the earth supporting it. 

Foundation. 

A firm, unyielding foundation is an absolute necessity for any kind of pavement. 
This is one of the chief defects in the roadways of Quelph. All road coverings, whether 
broken stone, asphalt, stone blocks, vitrified bricks, weoden block, form merely a wear- 
ing surface. The weight of the load must be borne by the foundation beneath. The 
natural soil, if kept in a dry state, will support any load. The practice in Guelph 
appears to have been an efiort to cover and fill up wet places by dumping into them loads 
of broken stone, rather than by removing the water in drains. In this way, the roadways 
on many of the streets are raised away above the elevation of the sidewalks and adjoin- 
ing property. 

A foundation for a macadam road is obtained by drainage of the roadbed, and 
thoroughly consolidating it with a roller. In certain cases, especially on clay soils, and 
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for the most darable class of broken stone roads, a foundation layer of large stones may 
be placed on edge, the projecting points being chipped off and wedged into the interstices. 
Bat for ord nary cases, the layers of crushed stone may be placed directly on the natural 
earth. 

A Road Rolueb. 

A roller is of first necessity in the construction of macadam roadways. It is needed 
first to compact the earth on which the broken stone rests. The stone or gravel is then 
placed in the roadbed in successive layers of aboat four inches thickness, each layer being 
consolidated before ;the next is applied. 

The present method is to spread the stone over the roadbed, leaving it for traffic 
to consolidate. When done in this way the stone is forced down into the soO, and the 
soil comes to the surface in the form of dust, which has to be carted away every 
spring. There is no real bond between the stones thus mixed with earth. 

But when, by rolling, the subsoil has been thoroughly consolidated and the metal 
has been placed on the road in a compact /coating, each stone of which is wedged firmly, 
there is a mechanical clasp which will not yield to at all the same degree. The stone 
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Cross-section of an Improved Street Without Curbing. 

covering becomes, under a roller, a roof as well as a floor, and will not permit the water 
to pass through and soften the earth foundation below ; but, being smooth, and properly 
crowned, the water is at once shed to the gutters. 

A Crusher. 

Stone could be broken to much better advantage for the streets of Guelph by the use 
of a crusher. 

The stone crusher should have a screen attachment whereby the stone could be sep- 
arated into various grades according to size, the larger stones to be plskced in the lower 
layers of the roadway and the finer on top. The grades frequently are : 

let. Such as will pass through a 2^ inch ring. 

2nd. Such as will pass through a 1| inch ring. 

3rd. Such as will pass througli a 1 inch ring. 

4th. Chips and dust screenings. 

When stones are laid on the roadway, large and small indiscriminately, the smaller 
wear more quickly than the larger and a rough surface will result. The krger stones 
have a tendency to loosen, as their bearing is not so perfect, and they will be found roll- 
ing under the feet of horses and under the wheels of vehicles. 

A crusher with screen attachment is needed also to properly utilize the gravel of the 
▼icinity of Guelph. It ii of very irregular size, ranging from large boulders to sand, and 
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oontains a large amount of olay. One pit on t^he western side of the town is a complete 
mass of booldeis. By placing a crusher and screen in the pits, and passing the material 
through, the material would be broken into a suitable size, and the day and sand" would 
be removed. In dry weather clay and sand assist in making a smooth road, but in wet 
weather they retain moisture, soften, diminish the strength of the roadway, ruts rapidly 
appear and the roads « break up." Glean material of proper size is necessary, and, to 
this end, a crusher with screen attachment should be obtained. 

Sewers. 

Sewers have not yet been laid in your city. This is a matter which is closely con- 
nected with sanitary conditions and deserves the very serious consideration of your 
council. That sewers are needed, especially in the central portions of the city, there can 
be little doubt, and further delay can be but very small economy, if it can in any sense 
be considered economy. The streets most in need of sewers are those most in need of 
pavements. It therefore becomes of greatest importance to give these matters early 
attention. 

Sewers should be laid before the streets are paved, since to open a macadamized 
street to lay sewer pipe causes an injury to the pavement which cannot be easily 
repaired Sewers and paving are matters which should be considered togefher for various 
reasons, one worthy of mention being that drainage of the roadbed can be very much 
aided by a sewerage system. 

If a sewerage system were desicpied for the city, and portions laid in the main 
streets, these could at once be paved. The sewers could then be extended and the paving 
done concurrently on the lateral or less important streets. 

The fact that sewers are needed and that permanent pavements cannot be laid 
immediately on the main streets does not lay aside the urgent need of a road roller and a 
rock crusher. There are some streets which will not require sewers for a number of 
years to come, and these could be properly macadamized at any time. In any case these 
machines can be used on streets of the kind at present used in Guelph to very great 
advantage, a plan which has given much satisfaction in Brockville for a number of years, 
which city possesses a fifteen ton steam roller. 

Some Illustrations. 

It may emphasize the foregoing remarks to point out that a large sum of money was 
spent last year in resurfacing Garden street, but for the want of a crusher to properly 
bieak and grade the material, and a roller with which it might be consolidated, the road- 
way is a practical illustration of the wastefulness of trying to do work without proper 
implements. Fine gravel and sand were used in covering the stone. This beca^me very 
smooth during the dry weather, but is b^ing rapidly destroyed in the wet seasons, turning 
already into mud and ruts. 

A grading machine is used in Guelph, but it is almost useless to go to the expense 
of grading a street without rolling it. By the use of a grader alone a good shape can be 
given to the road, but when rain comes this loose material is at once saturated, wheels 
ohum it, and the condition of the street is often injured rather than improved. If, after 
the street is properly shaped by the grader, a heavy roller were used to compact the 
material a smooth hard surface would be formed. Such a surface would throw the water 
to the gutters and would make a very serviceable roadway for light travelled streets. 

With an immense amount of stone in every part of the city, the large sums of money 
which have been expended on the streets should, all must agree, have placed them in very 
much better condition. They are without shape or form and indicate thoughtless, care- 
less management. 

In Gonolusion. 

The Gity of Guelph bears a royal name, the location is not an accidental one, but 
was chosen because of its many advantages and the excellence of the surrounding coun- 
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try. Thk has evidently been appreciated by your citizens who, in their public buildings, 
private residences, and the general features of a city, have stadied closely the civic welfare. 
In th^matter of streets, which shonld, nnder proper management, be converted into park- 
like stretches, something has been done in the way of narrowing the roadways, laying 
artificial stone walks, and providing handsome shade trees. 

Much, however, remains to be done. While year citizens may feel that the streets 
are as good as those of many other towns and cities of the Province, the streets of other 
towns and cities are generally bad. Under the favorable conditions which exist in 
Gaelph the streets should be superior to those of other towns. The people of other towns 
are becoming aroused to the necessity of improved streets, and there is every probability 
that this satiifactory feeling of equality will be endangered. The towns of Gait, Strat- 
ford, Woodstock, Si Catharines, Niagara Falls and others have purchased steam rollers 
and crushers, while a number have decided upon the same ox equally important steps in 
the near future. 

In the preparation of this report the object has been to outline briefly the essential 
features of a good system of management. Many important points have received mere 
mentioi^, while details have been pretty generally avoided. The document will have 
served its purpose if successful in directing your attention to a very important matter and 
creating a more lively interest which,, if aroused among the citizens as well as in the 
council, will result in great benefit to your city. 

I have the honor to be, gentlemen. 

Tour obedient servant. 



A. W. CAMPBELL, 

Provincial Road Commissioner. 



Dbpabtmbnt of Aorioultubb, Ontabio, 
22nd day of December, 1897. 



EXTRACTS FROM A REPORT TO THE CITY OF Si; JOHN, N.B. 

Stonb Block Pavements. 

Stone block is the oldest of paving materials ; is extensively used in cities, and is 
the strongest and most durable that can be had. It is well adapted to grades up to ten 
per cent, yields little dust, requires little repair and suits all classes of traffic. It is, how- 
ever, very noisy and is rather rough. It is therefore not suited to residence streets nor 
business streets on which there are retail stores and offices. It is best adapted to streets 
stich as Water street, on which there is a large amount of slow, heavy traffic. It should 
be used also on steep grades in place of aisqphalt. 

The stone generally used is granite or trap. Excessively hard stone wears to a smootii 
surface and becomes slippery. No examination or test which can be made of stone is 
perfectly satisfactory in distinguishing the best variety. Diflerent kinds of the same stone 
and even stone taken from different part« of the same quarry, have different wearing 
qualities. The trap rocks of Carleton Heights, or the quartz diorites at the end of 
Sandy Point, will prove satisfactory. Qnartzites, of which varieties are found at the 
west of Idly lake, on the slope of the ridge north of Douglas avenue and on the road to 
the lake after passing Seely street, are apt to wear away too rapidly. White marble,"^ 
which some is found back of Lily lake and elsewhere in the vicinity, is too soft V 

The stone blocks should be cut into rectangular blocks about seven inches deep, three 
inches wide and nine inches long. The price paid for quarrying and making the^ blocked 
will average about thirty dollars per thousand. Slabs of a kind which can be handled b] 
one man are split out in the ususJ manner. These are sub-divided into sections cprr 
ponding to the size of the paving blocks, which are then trimmed and finished. 
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*In constructing a stone block pavement the natural earth is first prepared by drain-' 
ing, grading and rolling with a steam roller. On this a layer of concrete is laid, say six 
or eight inches in thic^ess, according to the traffic to be supported. On this is spread a 
layer of sand about one inch in thickness, and in this the stone blocks are embedded. 

The blocks are laid stone to stone in courses at right angles to the street line and so 
that the joints will be broken. A slight variation in the size of the blocks is permissible 
as regards depth and length, but the width (if three inches as previously specified) should . 
be exact. 

On hills and grades a better foothold for horses may be obtained by using rough- 
finished blocks, or the blocks may be so embedded in the layer of sand on a slight incline 
in such a way as to present a series of steps. At street intersections the blocks are laid 
obliquely in what is termed the <' herring-bone " fashion so as to give a secure foothold to 
horses turning the comers. The joints between the blocks are filled with sand and tar 
cement. 

The State of Maine, adjoining New Brunswick, is one of the largest producers of 
stone paving blocks. 

Asphalt. 

The materials of which asphalt pavements are composed may be either natural or 
artificial Natural asphalt is obtained by grinding to powder bituminous limestones found 
in Texas, Utah and elsewhere, or the bituminous sandstones found in Oalifomia, Ken- 
tucky, Texas, etc. This powder is then heated until soft and it spread while hot on the 
roadway. The chief source of artificial asphalt is the Island of Trinidad, W. I., where 
cmde asphaltum is obtained, is than refined and mixed with sand and stone dust ; is heated 
and applied to the roadway. 

Owing to the skilled labor and machinery needed in laying this pavement it is, in 
the great majority of cases, laid and kept in repair by contract When properly laid its 
durability cannot be questioned, but there is some difficulty in surrounding a contract 
with such safeguards as will ensure first-class material and workmanship. A reliable 
company should be employed and the maintenance of the pavement guaranteed for ten fx 
fifteen years. A common guarantee is for a term of five years, but this is not sufficient. 
Breaks in asphalt pavement must be immediately repaired, otherwise they quickly shear 
off under wheels, and the size of the hole increases with great rapidity. 

On the business streets of St. John, where the traffic is severe, where noise is objec- 
tionable, and where smoothness, cleanness, ease of travelling, are desirable, stone blocks 
are not suitable. Asphalt is the most durable material filling these conditions. It is 
not, however, suitable for steep grades, and stone blocks would necessarily be retained 
^ for grades greater than three per cent. Nor should asphalt be used between and adjacent 
to street car tracks. The gutters, too, should be formed of concrete or flagstonOi as 
asphalt decays rapidly from the effect of moisture. 

Vitrified Bbiok. 

Yitrified bricks for street paving are different in composition and manufacture from 

the ordinary building brick. They are made from shale, or clay, or a mixture of the 

two, which is heated to the point of vitrification and then slowly and gradually cooled. 

The size of each brick is about 2}z 4x8^ inches. They are laid in the same manner as stone 

blocks, viz., in courses at right angles to the direction of the street, with broken joints, 

etc. The durability is not equal to that of asphalt or stone blocks. But they are less 

noisy than stone blocks. The pavement is adapted to business or residential streets on 

"^ which the qualities, but not the strength, of asphalt are required. They are manufaic- 

^l tnred in the Province of Ontario, in the States of Ohio, New Tork, and Pennsylvania 

bjT and elsewhere. There is room for much variation in the quality of brick. The process 

A of manufacture is one which requires an ^cpensive plant and much skill in burning. The 
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compoAition of olay or shale used is of great importance. It may contain, for example, 
too mnch lime, which will destroy the brick on exposure to moisture. Care mast there- 
fore be taken in selecting the brick to be nsed. 

Wood Pavbmbkts. 

Oedar blocks and pine pavements have been used in St John to some extent. Ib 
Canada and the United States wooden pavements are very mnch in disrepute. They 
have been found to decay rapidly, settle unevenly, become rough and unsanitary, absorb- 
ing filth and giving off bad odors. Much of this is unquestionably due to the methods of 
cox^structing ^ese wooden pavements in this country. 

In England and France they are regarded with favor, but the timber used there is 
carefully selected, so as to exclude any blocks showing signs of decay. Oblong blocks 
are cut all of equal size. They are treated with creosote, tar, and other preservatives, 
and are laid on concrete foundations. Some soft woods are used, and the life of sach 
pavements is about ten years. The beet wooden pavements are made, however, from 
Australian hardwoods, particularly the jarrah, karri and other of the eucalyptus woods 
of South Australia. 

In the absence of actual experience in this climate with wooden pavements con- 
structed in the careful manner outlined in the foregoing paragraph, their use cannot be 
recommended. Certainly cedar block and pine pavements as commonly laid in this 
, country are not a success and should not be tolerated. 

Cost of Pavements. 

In the matter of cost most pavements, including macadam, require pretty much the 
same expenditure up to a certain point — ^the completion of the grading, under-drainage, 
curbing and excavating, preparatory to receiving the paving materials. Up to the layer 
of concrete the cost, excluding macadam (that is for asphalt, stone block, vitrified brick 
and wood pavements), is very much the same, but may vary according to the depth of 
concrete used and the material for curbing, whether stone or wood. As I have no data 
for calculating the amount of grading, excavating and drainage needed in St. John, it 
becomes impossible for me to make an estimate of the cost of the work applicable soldy 
to your city. 

The following indicates the badis for a strong form of pavement, on which the cost of 
a macadam roadway twenty-seven feet wide, for a resident street, may be estimated per 
lineal feet : 

Excavating and grading roadway $0 30 

Grading boulevard 6 

Water and sprinkling 4 

Rolling 10 

CrushMl stone in the street at $1 per cubic yard 1 00 

Drainage 10 

Total per lineal foot of street $1 60 

Total per square yard ' 53 j^ 

With cedar curbing, 4 x 12, the cost would be $1.72 per lineal foot or 57^ cents per 
square yard ; with stone curbing, $2.80 per lineal foot or 86^ cents per square yard. 

In estimating the cost of an acqphalt pavement to replace the cedar block on such a 
street as Main street, with a roadway forty feet wide, the actual cost would be about sa 
follows : 
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Removal of cedar blocks and excavation per lineal foot. $0 44 4-9 

Drainage per lineal foot 15 

Concrete, six inch layer, per lineal foot 2 22 2 9 

Asphalt surface, per lineal foot 4 44 4-9 

Total per lineal foot $7 26 1-9 

Total per square yard 1 63| 

The maintenance is usually estimated on a basis of eight cents per square yard per 
annum. The cost, therefore, for a five years' guarantee is 40 cents ; ten years ^ SO cents ; 
fifteen years, $L20. The total cost then under a five years' guarantee is $2.03§ ; under 
a ten years' guarantee, $2.43f ; under a fifteen years' guarantee, $2.83f . In the above 
estimate the profit of the contractor on initial construction is not included and is regu- 
lated by competition. 

Asphalt pavements, as previously stated, are laid by contract. This material ib one 
which can be greatly adulterated and it will usually be advisable to have the work doDe 
by a reliable company under a long term guarantee. Recent inquiry shows that Ottawa 
has had rock asphalt pavements laid, with maintenance guaranteed for fifteen years, for 
$3.10 per square yard ; Montreal has had rock asphalt pavement laid, guaranteed for a 
similar term, for $3.09. Trinidad asphalt, maintenance guaranteed for ten years^ has 
cost in Montreal $3 43 per square yard ; Toronto, $2.60 ; in Hamilton, $2.15. Montreal 
paid $2.85 for Trinidad asphalt on a five years' guarantee. The apparent die parity in 
these prices may be accounted for in part by differences in specifications regarding drain- 
age, concrete foundations, and as regards special work on gutters, curbing, eta 

For a roadway of the same description as that on which the cost for broken 8 tone was 
computed, twenty-seven feet wide, an estimate for brick pavement would be as follows : 

Excavation and grading roadway, per lineal foot * $0 30 

Grading boulevard 6 

Concrete, six inch layer 1 50 

Drainage 10 

Brick surfsce laid 3 45 

Total per lineal foot |£ 41 

Total per square yard 1 SO J 

The following is an estimate of the actual cost of laying one square yard of stone 
block pavement, on a busis of the whole of the work being performed by the city. Labor 
on street railway allowances would be slightly more expensive : 

Stone in quarry $0 10 

Quarrying ston^ 25 

Making blocks. i £0 

Hauling , , 10 

Laying and grouting 75 

Reimoval of old pavement, excavation, grading, etc 13 

Drainage 5 

Concrete, eight inch layer 67 

Sand coating 5 

Total per square yard $3 30 



So.B. 



'•' -^ 
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THE FRONTAGE TAX SYSTEM. 

In conneotion with the frontage tax system, inqoiiy is freqnently received respecting 
the form of by-laws necessary. The following by-law of Blenheim, Kent county, a town 
having about 2,000 population^ appears to be very complete, and should serve as an 
excellent ba^is for other places adopting this system : 

Whereas it is deemed desirable to provide for certain improvements, works and aer* 
vices being paid by special assessment on the property benefitted : 

Be it therefore enacted by the municipal council of the corporation of the Town of 
Blenheim, in the County of Kent, as follows : 

1. This by-law may be known and cited bb **A ByAaw respecting Local Improve- 
mevUs and special asseeements there/or,'* 

2. Unless the context otherwise requires, the following words and expressions in this 
by-law shall have the meaning hereby assigned to them respectively, that is to say : 

The words " local improvement," '' work," or " service " shall mean any improve- 
ment, work or service, the cost of which may be charged by the council under any of the 
provisions of " The Municipal Act of Ontario " against the real property immediately 
benefitted, by way of special assessment. 

The word " owner " shall be construed and deemed to include a leaseholder, the 
unexpired term of whose lease (including any renewals therein provided for) extends over 
a period which is not less than the duration of the proposed assessment, if the lessee has 
covenanted in his lease to pay all municipal taxes on the demised propert/ during the 
term of said lease, and would be liable for the taxes for the proposed improvement. 

The word " Inspector " shall mean such person as may be appointed Inspector of 
Public Works by the Municipal Council of the Town of Blenheim. 

The words ''Ingineer," << Clerk," "Treasurer" and << Board of Works" shall mean 
" Engineer," " Clerk," •• Treasurer " and « Board of Works " of the Town of Blenheim. 

The word " corporation " shall mean " The Municipal Corporation of the Town of 
Blenheim." 

The word <* council" shall mean <<The Municipal Council of the Town of Blenheim." 

3. From and after the first day of May, A.D. 1895, all future expenditure in the 
Town of Blenheim for the several classes of works, improvements and services herein- 
after mentioned, for which (amongst others) special provisions are made in section 612 
of " The Consolidated Municipal Act of 1892," that is to say : 

A. Making, enlarging or prolonging any common sewer. 

B. Opening, widening, prolonging or altering, macadamizing, grading, levelling, 
paving or plank^ any street, lane, alley, public way or place, or constructing any side- 
walk. 

C. Curbing, sodding or planting any stareet, lane, alley, square or public place. 

D. Be-constructing, as well as constructing, any of the said works or improvements 
shall be by special assessment on the property benefitted and not exempt by law from 
assessment. 

4. In the opening, widening, straightening or extension of streets, where the whole 
cost of the improvement is aesessable against the property fronting or abutting upon the 
street or portion of sticet to be opened, widened, straightened or extended, the owners of 
the land to be taken for such opening, widening, straightening or extension must dedi- 
cate the same to the town free of cost, and no such street shall be opened, widened, 
straightened or extended unless the land required therefor has been so dedicated to the 
town free of cost, notwithstanding the fact of a petition sufficiently signed having been 
presented for the said Improvement ; provided this prohibition shall not apply in any case 
as to which three-fourths of the members of the council present at any meeting thereof 
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shall vote that it is in the public interest that the street should be opened, widened, 
straightened or extended at the expense of the properties abutting thereon, notwithstand- 
ing the refusal of the owners of the property required, therefor, or of some of them, to 
dedicate the property so required. 

5. In making every assessment to defray the cost of the construction of pavementsi 
sidewalks and sewers, the Engineer shall make an allowance on corner, triangular and 
other irregularly shaped pieces of land situate at the intersection or junction of streets, 
as follows : 

On lots having an angle of ninety degrees, an allowance of one-third the number of 
feet on the side of the lot to be assessed ; on lots having an angle of more than ninety 
degrees, an allowance of less than one-third the number of feet on the side of the lot to 
be assessed ; on lots having an angle of less than ninety degrees, an allowance of more 
tban one-thiid the number of feet on the side of the lot to bid assessed, as may in each 
case, in his opinion, . be deemed just and equitable, having due regard to the situation, 
value and superficial area of such lot, as compared with adjoining lots and pieces of land 
assessable for such improvements, works and services. 

6. Any allowance made in pursuance of the next preceding section may be charged 
on the real property frontmg on the improvements, or be assessed as a portion of the 
town's share of the costs of such improvements, in like manner as the intersection of 
streets, br partly on both, in such proportions as may be deemed just and equitable by the 
Engineer, and the cost of any portion assessed against the town shall be provided in like 
manner as in the case of street intersections. 

6a. In every assessment to defray the cost of the construction of pavements, side- 
walks, and sewers, where the said improvement fronts upon lands which are by Uw 
exempt from taxation for the said purposes, the amount necessary to construct that por- 
tion of the said improvement fronting upon the lands so exempt as aforesaid may be 
charged on the other real property fronting on the improvement, or be assessed as the 
town's share of the cost of such improvement in like manner as the intersection of streets 
or partly on both, in such proportions as may be deemed just and equitable by the 
Engineer, and the cost of any ptrtion assessed against the town shall be provided in like 
manner as in the case of street intersections. 

7. Any allowance or assessment made in pursuance of the last two preceding sec- 
tions shall be subject to appeal to the Oonrt of ReviBion, and from the Court of Revision 
to the County Judge, as hereinafter provided. 

8. In the construction of any granolithic, stone, asphalt or brick sidewalk the 
municipality shall assume forty per cent, of the cost thereof, in addition to any other 
portion which may be assumed by or assessed against the municipality, and the said forty 
per cent, shall be jftdded to that portion of the cost of the construction of said sidewalk to 
be provided by the municipality, as in the case of street intersections. 

9. All matters, of small pieces of sidewalks and other improvements, the cost of 
which can be estimated and reported upon by the Inspector, shall be referred to him, and 
shall be reported upon by him, in the same manner as if referred to the Engineer, and in 
such cases the word luspector shall be taken as meant Engineer. 

10. All costs incurred in carrying out the construction of any improvement, work 
or service, other than the construction itself, the overseeing of the same and providing 
the necessary funds, shall be borne by the municipality, and may be provided in the same 
manner as in the case of street intersections, or charged to the general fund, as the coun- 
oU may by resolution determine. 

11. No work or improvement for which it is proposed to assess the real property 
immediately benefitted, as for a local improvement, shall be undertaken by the council 
unless and until the provisions of this by-law shall have first been complied with. 

12. All petitions for local improvements, works or services to be made, done and 
performed under the provisions of this by-law, shall, as soon as received by the Clerk, be 
examined by him, and it shall be his duty to ascertain and finally determine whethes the 
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■ame are signed by two-thirds in nnmber of the owners, representing at least one-half in 
yalne, exclusive of the yalne of improvements, of the lands henefittodi according to jthe 
last revised aaseesment loU of the mnnicipalityi and liable to special assessment for the 
proposed improvements, works or services, and such petitions when found to be correcti 
as aforesaid, shall be nombered by him in the order they are received, and be entered at 
length in a book to be kept for that purpose, to be called the '' Local Improvement Book," 
and the Olerk shall endorse upon such petition his certificate of the correctness thereof, 
and of the value of the whole of the nil property (exclusive of improvements aforesaid) 
rateable tor the proposed improvement, work or service, and shall forthwith so transmit 
the mme to the £i^[ineer. In case the petitions shall be found to be insufficiently signed, 
they shall be so certified by the said Clerk, and fcMrwarded in like manner to the £}ngineer 
lor his consideration. 

13. Upon receipt of any such petition the Engineer shall forthwith examine into 
the subject matter of the petition, acd report with as little delay as possible upon the 
necessity for, or the advisability of, undertaking the proposed improvement, work or ser- 
vipe, and the reasons therefor, and particularly whether in the case of drains and sewers 
the same are desirable or necessary for sanitary or drainage purposes. 

14. In the event of the Engineer reporting in favor of the underiakuuc of any such 
improvement, work or service, he shall also, after due and proper examination and inspec- 
tion, report : — 

A. What real property will be immediately benefitted by the proposed improve- 
menti work or service, and the measurement of the frontages liable to the rates, and those 
exempt from taxation ; 

B. The probable lifetime of the improvement or work ; 

C. An estimate of the probable cost of the proposed improvement, work or service, 
and the amount thereof, which shall be assessed against the property to be immediately 
benefitted; 

D. The proportion in wliich the assessment is to be made on the various portions of 
real property so benefitted. 

15. In the event of the adoption by the council of the report of the Engineer recom- 
mending the undertaking of any such improvements, work or service, it shall be the duty 
of the derk to give all necessary notices to property owners as hereinafter provided and 
as provided by the statute in that respect, and make all necessaiy special assessments on 
sudi property immediately benefitted as aforesaid, pursuant to the statutes. 

16. In any case when the engineer or board of works shall have recommended the 
undertaking of any improvement work, or service as a local improvement, and shall have 
recommended that the cost thereof shall be assessed against the real property immediately 
benefitted, although there be no petition therefmr, or the petition therefor shall not have 
been sufficiently signed, and in any case when the said engineeror board of works shall 
have recommended the construction of any works, or the making of any improvement 
for sanitary or drainage purposes, the engineer shidl, after due and proper examination 
and inspection, ascertain, determine and report, as hereinbefore set forth, and make the 
necessary assessment, and when such report and asseasment has been approved oi and 
accepted by the councU, it shall be the duty of the dork : 

A. To cause a notice of the intention of the said council to undertake such proposed 
work, improvement or service, and to make such proposed special assessment, to be given 
in a public newspaper published in the Town of Blenheim, once in each week for two 
successive weeks, and the said notice shall state oenerally the nature of the proposed 
improvement, work or service, the estimated cost Uiereof, the property reported by the 
engineer as immediately benefitted, and estimated amount to be charged as a special 
assessment against the lands immediately benefitted, and that unless a petition against 
the proposed improvement, work or service and the pn^posed spedal asseasment, signed by 
a majority of the property owners, repreaonting at least one-hiJf in value of the real prop- 
erty proposed to be assessed, aoooidin^ to the last revised asseasment roll, be presented 



PROVINCIAL INSTRUCTOR IN ROAD MAKING. 69. 



to the council within one month from the last pablication of the said notice, the proposed 
improvement, work or seryice will be undertaken, and the special assessment therefor will 
be made by the counciL 

17. In the evex^t of a petition being presented to the conncil against any proposed 
improvement, work or service, and a speciaJ assessment therefor, within the time limited 
by the notice, the Clerk shall report to the council whether the same is sufficiently signed 
by a majority of the owners of the real property proposed to be assessed, representing at 
least one-half in value of said property, according to the last revised Assessment Roll. 

18. In the event of no petition, or no petition sufficiently signed, being presented 
within the prescribed time, the clerk shall forthwith cause a notice at least fifteen days 
before the day appointed for the sitting of the Court of Revision, to ba given or mailed 
to the owners and lessees or agents of such owners and lessees having a right to petition, 
of the real property mentioned in the report of the engineer as being immediately bene- 
fitted, in the form of Schedule " A '' hereunto annexed, stating the time and plaoe of 
meeting of the Court of Revision for the hearing of appeals, and ten days notice shall 
also be given in some newspaper published within the municipality, of the time and place 
of meeting of the said court, which notice shall specify generally what is the nature of 
the improvement, work or service, and what property is proposed t3 be specially assessed 
as immediately benefitted, and the time and manner in which the same is payable, and 
the said notice may be in the form " B " hereunto annexed. 

19. The engineer, clerk and solicitor shall attend the meetings of the Court of 
Revision, and the said court shall sit at the time and place given in the notices given as 
aforesaid, and shall hear and determine all appeals which may be brought before it, pur- 
suant to the provisions of the statute in that behalf. 

20. In the event of any property owner appealing from the Court of Revision to 
the Judge of the County Court, the clerk shall proceed forthwith to procure an appoint- 
ment from the Judge for the hearing and disposal of the appeal. 

21. In the event of no appeals from the Court of Revision, or so soon as any such 
appeals shall have been disposed of by the judge, the clerk shall forward a certified copy 
of the report of the engineer, with any alterations or amendments which shall hive been 
made by said Court of Revision or judge to the council. 

22. Upon the receipt of such report as last before provided, it shall be the duty of the 
board of works to call for tenders for the construction, making or doing of the proposed work, 
improvement or service, and report the result to the council, recommending the awarding 
of the contract, or recommending the carrying on of the work by the inspector or engi- 
neer or under his supervision, and asking that funds may be provided for carrying on the 
work to completion. 

23. In the event of the council adopting the report of the board of works awarding 
any such contract for any such local improvement, work or service, or the doing of any 
such work by the inspector or engineer, the mayor and treasurer shall make such 
arrangements with banks or other persons or bodies corporate, pursuant to the provisions 
of the statute in that behalf, as may be necessary to provide the amount of money 
required to carry on such local improvement, work or service, to completion, in anticipa- 
tion of the special assessment therefor, and no such contract or agreement shall be exe- 
cuted, or work proceeded with, until such financial arrangements shall have been made. 

24. The engineer, upon receipt of notice that a contract has been awarded, and the 
necessary financial arrangements therefor have been made, shall forward the specifica- 
tions, plans, drawings and all other proper and necessary material, together, with the 
accepted tender, to the town solicitor, who shall, with as little delay as possible, prepare 
the necessary contract and bond of security. 

25. Upon the contract or agreement being duly executed, and not until then, the 
board of works may authorize the improvement, work or service to be proceeded with, 
and carried to completion. 

26. After the completion of any such improvement, work or service, and after the 
entire Q09t thereof including compensation for i^m^i^eB (if any) ^haU h«^ye l^^n asQer- 
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tftiiied, the engineer shall certify the total amount thereof to the treasurer, showing by 
snoh oertifioate what amonnt is chargeable to the property benefitted, and what amount is 
chargeable to the town at large. 

27. The treasurer shall, as soon as possible after the receipt of the report of the engi- 
neer, under the last preceding section, ascertain the amount properly chargeable for interest 
on the adyances made, and the estimated interest which will accrue thereon until the 
necessary assessment shall have been made, the necessary by-law passed, and the deben- 
tures to be issued thereunder shall haye been disposed of, and moneys proyided to retire 
the temporary loan, and certify the same, together with the amount shown by the engi- 
neer's report distributed as before proyided, to the counoiL 

28.. Upon the adoption of the last mentioned report the council shall, with as littie 
delay as possible, proceed to make the necessary special assessment upon the property 
immediately benefitted, and upon all other assessable persons, bodies corporate and pro- 
perty, pursuant to the proyisions of the statute in that behalf. 

29. The engineer, treasurer and clerk shall furnish the solicitor with all statements* 
calculations and other information, as may be required by him to enable him to prepare 
the necessary by-lawr, proyiding for leyyii^g and collecting such special assessments, and 
tor borrowing money by the issue and sale of debentures. 

30. Any person whose property has been assesed for any improyement, work or ser- 
yice, under the proyisions of this by-law, may pay the amount of such assessment, less 
the interest, at any time before the preparation of the debentures, in which case the 
amount of debentures shall be proportionately reduced. 

31. When a by-law shall haye been passed, making the construction and mainten- 
ance of works and improyements at the intersection of streets and opposite properties 
exempt from local rates, the subject of a general rate or charge, the exemption from gen- 
eral rates shall not extend to the item included in the by-law respecting yearly rates to 
meet the expense of such improyements and works opposite such exempt properties and 
at the intersection of streets. 

32. In cases where the improyements or works are proyided for by section 612 of 
« The Municipal Act," no real property or any owner thereof shall be entitied to the 
benefits of the proyisions of the said Act and of this by-law in respect to exemption from 
any general rate during the year in which the by-law proyiding for any local improve- 
ment shall haye been passed ; and where any by-law for a local improyement proyides for 
the issue of debentures, such debentures shall not be issued before the 30th day of Decem- 
ber next after the passage of such by-law ; and no special rate shall be collected in 
respect of any such by-law during the year in which the same shall haye been passed. 

33. This by-law shall come into force and take effect on, from and after the final 
passing thereof. 

Finally passed, signed and sealed in open council this eleyenth day of March, 1895. 

John W. Gibson, 

Clerk. 
John P. Titus, 

Major. 
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FORM A. 

To 

Yoa are hereby notified that the Council of the Corporation of the Town of Blen- 
heim proposes to pass a By-law proriding for the 
The total cost of the said improTement as estimated by the 

is the sum of $ and the said improvement is proposed to be carried on as a 

local improvement, and be paid for by special assessment on the real property immediately 
benefitted, as the same appears by the report of the 

dated the day of 18 on file in the Clerk's office. 

Toor real property, whioh will be immediately benefitted by the said proposed improve- 
ment, consists of feet frontage on the side of said 
npon which it is proposed to charge an equal proportionate part of the 
cost of the said improvement, having regard for the whole assessable frontage on said 
, the same to form a special assessment upon your said lands, 
according to the frontage thereof, and be payable in equal annual 
payments, at the same time as your general municipal taxes, such payments to be suffi- 
cient to cover annual interest and form a sinking fund for the principal sum or debt 
incurred for said improvement. The Court of Revision will sit for the confirmation of 
the Overseer's or Engineer's report upon the lands assessable and in which said special 
assessments are to be made, for the said improvement, at the Town Hall, on day 
the day of A.D. 18 at the hour of o'clock 
in the noon, at which time and place all appeals against the same will be heard. 

I am, your obedient servant, 



FORM B. 

Public notice is hereby given of the sitting of the Court of Revision at the Town 
Hall, Blenheim, on day, the day of A.D. 18 , at the 

hour of o'clock in the noon, for the hearing of appeals, pursuant to 

the Statutes in that behalf, respecting the proposed 

and the special assessment of the cost thereof upon the lands immediately benefitted, pur- 
suant to the report of the Overseer or Engineer, dated the day of 
18 . 

The estimated cost of the said improvement is $ payable in 

equal annual instalments, sufficient to cover interest at the rate of per 

centum, per annum, and a sinking fund for the payment of the said principal sum, and 
the lands proposed to be especially assessed therefor consist of 

Dated at Blenheim, this day of 18 . 
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To the Honorable John Dryden, 

Minister of Agriculture. 

Sir. — I have herewith the honor to submit to you my third annual report, 
for the year 1898, on Road and Street Improvement in Ontario. 

I have the honor to be, 
Sir, 
Your obedient servant, 

A. W. CAMPBELL, 

Provincial Instmotor in Road -making. 



Parliament Buildings, Toronto, 
Ontario, 20th March, 1899. 



\ 



[3] 



II 



14 



CONTENTS. 



Page, 

Letter of TransmissioD , 3 

Transportation 7 

Better Roads in Ontario 12 

Road Reform 14 

Should the Towns Assist ? 19 

Petition of the Dufferin County Council 22 

A Lesson from Scotland 23 

A County System 24 

Statute Labour 25 

Road Reform in Outline ....... 30 

North Monaghan — Statute Labour abolished 31 

Preparing for Roadwork 34 

Directions for Pathmasters . . 35 

The Best Use of Statute Labour 37 

Gravel 37 

The Essential Feature of Good Roads — Drainage 39 

The Road Grader 42 

Rock Crushers 44 

" A Steam Roller an Absolute Necessity " 47 

Weight of a Road Roller , 51 

Repairing with a Roller , 52 

Highway Culverts and Bridges : 

Location, Materials, Sewer Pipe,' Cement-concrete Pipe, Arch Culverts of ^Stoiie 
and Concrete, Bridge Abutments, Design of Iron Bridges, Painting Iron 

Bridges, Painting Wooden Bridges, Economy of iron Bridges 52 

The Influence of Pavements on Public Health ^ 61 

Town Streets — Report to Windsor : 

Present Condition of Streets, Expenditure, Temporary Work, Frontage Tax, The 
Ward System, A Standard Pavement, Cedar Block, Asphalt and Brick, Coat 
of Pavements, Classification of Streets, Construction of Broken St^iiie Road- 
ways, Rolling, Curbing, Drainage, Main Entrances to the City, Side walks, 

Recommendations ..... 66 

Specifications for Cement- Concrete Walks 77 



M 



I 




THIRD ANNUAL REPORT 



OF THE 
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TRANSPORTATION. 

The question of trniiHportatinn is e\'ery year aKsuiiiiti^ a grcateT prominence, a 
deeper meaning to tlie people of Canada. Every y^ar in turning greater activity 
renewed energ}^ towards the improveinent and exteiLsion of canals and T'aiKvaySj^ 
harbors, and all facilitiefj for carriatre and trafBe associated with them. The 
inauguration of a domestic and foreign penny postage, which marked the 
beginning of the present year, was hut another expression of the desire for free 
and uninteri'upted communication, not only within the country but with other 
nations as well : so also tlie introduction of the telephone and telegraph of com- 
paratively recent years. Lands excepted, the value to man of inoi=it material 
things is created, in pait at le^Lst, hy transferring them from their oiiginal posi- 
tion to another. Transportation is one of the most impoTiant problems occupying 
the minds of engineers to-day, and no field offei's moi*e leliable and remunerative 
opportunities for investment. 

The national life of Cana<la is hut in its infancy, and we have a country of 
magnificent distances and resourccK. The feeling that our means of communica- 
tion cannot be too numerous in steadily on the increase, and the leading minds of 
the country liavc taken this view of the situation. New railways are needed, and 
new canals arc needed to develop areas not yet reached, to provide le^s expensive, 
more capacious and more rapid transportation, to regulate rates, and to siimulate 
invention and enterprise towaixls securing cheaper methods and means of 
carriage. 

[7] 
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Public opinion has moved rapidly and energetically along the policy of 
improving the larger means of transportation, ocean carriage, canals, railways ; 
on the other hand the arteries and veins leading to and from these, and which are 
of such vital importance to the Ontario farmer and through him to the country 
as a whole, have been sadly overlooked, with the result that a bushel of wheat 
belonging to the Manitoba farmer can be carried by boat to Montreal or New 
York, a distance of over 1,200 miles, and handled at each terminus for about four 
cents ; or only twice the amount it costs the Ontario farmer to deliver his wheat 
at the nearest market over the country road. 

That there is an important relation between the common highway and the 
greater avenues of trade is plainly apparent ; an importance which is greatly 
intensified by its bearing upon agriculture, and the value of agricultural prosperity 
to the Province. Fruit culture, the dairy, grain production, every department of 
farm enterprise is intimately associated with and dependent upon transportation, 
though in varied matters of detail. 

Wheat, to which reference has been made, is but an example. The great 
waterways extending from the head of Lake Superior to the Atlantic Ocean 
the Canadian Pacific Railway extending across the continent, have brought into 
competition with the farmers of Ontario the wide grain-producing areas of the 
North-West. The wheat of Central Russia ha& easy access to the markets of the 
world by means of the Volga ; Hungary possesses the Danube as a cheap water 
route ; the Argentine Republic is served by the Rio de la Platte and the Parana, 
whereby ocean vessels may ascend a distance of 500 miles in the interior of the 
country. Africa with its great water routes from the interior of the continent 
to the seaboard, with its railways now imder rapid construction, will no doubt 
soon enter into active production from its almost illimitable wheat areas. The 
surplus from these countries reaches the markets of the world by systems of 
transportation, the cost of which is being steadily lessened, and the result upon 
the agriculture of Ontario, the baeis of our wealth, must be very marked indeed. 

The farmer pays the cost of transportation. When the price of wheat at 
Fort William is one dollar a bushel, the farmer living at that place receives that 
amount for the grain he delivers at the elevator. On the other hand the farmer 
delivering his wheat at Edmonton receives one dollar, less the cost of carriage and 
handling between Edmonton and Fort William. In the same way an English 
farmer who can haul his wheat to the market in London when wheat there is at 
$1.12 per bushel receives that amount for his grain ; while on the other hand the 
Ontario farmer receives that amount less the cost of transportation and hatiling 
between Ontario and London. The farmer of Argentina who raises his wheat as 
cheaply as the Ontario farmer and who delivers his wheat to the ocean vessel on 
the River Parana, has a cheaper means of transportation than has the Ontario 
farmer who has to pay for an expensive carriage by railway before reaching the 
seaboard. 
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The cost of labor and production is more nearly approximating the world 
over year by year; the value of the surplus supplied to the markets of the world 
is fixed by the lowest price accepted, not the highest or intermediate amount; 
the home marked is governed largely by the foreign market. The profit, there- 
fore, which the Ontario farmer can derive from his produce depends to a very 
great extent upon a decrease in the cost of transportation. There is frequent 
complaint that the rates of railway and water communication are high, that they 
absorb too great a proportion of the farmer^s profits. Nevertheless these rates are 
to-day much less than they were a quarter of a century ago — much less probably 
than could have been anticipated. And while the rate of railway and steamboat 
transportation is regarded as high, we are met with the very striking comparison 
that one ton can be carried by water for a thousand miles or mdre, and two 
hundred and fifty miles by rail, for the cost of moving one ton only five miles 
over the common roads. 

While this great change and improvement has been afibcted with regard to 
rail and water carriage, the case has remained practically the same with regard to 
travel over the common roads. Ontario has 65,000 miles of country roads, and 
slightly over 6,500 miles of railway. With commendable enterprise, an immense 
amoimt of capital, both public and private, has been invested in the latter, with 
profit to the country and to the stockholder. It will scarcely be preten-led, 
invaluable as the railways are, that they are of more importance to the country 
than is the primary system of transportation, the common highway. Yet so 
important have the railways been considered that had an equal amount been 
spent on the common roads these latter would have been built at an average cost 
of $3,000 per mile, obviously an expenditure which, judiciously applied to the 
roads in accordance with the requirements of traffic, would have made this Pro- 
vince one of the best paved countries in the worlcT. 

In minor ways the more local means of transportation are being facilitated. 
Bicycles are becoming more universally adopted as a convenient means of travel. 
Electric railways are radiating more and more from the centres of population. 
The automobile carriage has made progress during the year. They are to be 
counted by the hundreds in London, England ; and by the thousands in Paris, 
France. Their manufacture has been vigorously started in Ontario, and a dozen 
or more are in use in Toronto, while their number is rapidly increasing. Although 
scarcely past the experimental stage, their great utility has been demonstrated. 
A brief period promises a more nearly perfected vehicle at a price much reduced 
from that for which they are now offered. When their use has more fully devel- 
oped, they are likely to exercise a considerable influence upon the public roads, 
by creating a much greater demand for road improvement from the people of the 
towns. Present indications are that they will provide a cheap and convenient 
means of travel and transport, not merely within the towns, but over the country 
roads as well. 
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A most erroneous view has been taken by a few, of the influence of electric 
radial railways upon the use of the common highway, the belief being advanced 
that they would eventually lessen the importance of the common road. On the 
contrary, the electric road is more likely, by increasing the suburban and rural 
population, to increase the need of good roads. The roads are the feeders of. the 
railroads and canal-*, and will retain the same relation to electric roads. Electric 
roads will no more do away with the necessity for the best common roads, than 
have railways done away with the necessity for deepening and widening our 
canals. All our means of communication and transportation are needed, all are 
more certain to increase rather than to decrease in importance. The presence of 
electric roads in a district will increase populatioTi, increase travel, increase the 
use of the common road ; and, inversely, the improvement of the common road 
will increase the use of the electric road, acting as a feeder to it. 

All our modes of travel, all means of conveyance have a decided tendency to 
remain, merely adjusting themselves to circumstances. Over the common load 
must first pass all the freight received by the railways, steam and electric ; over 
the common road must pass all the freight delivered by the railways. The horse, 
in spite of other means of conveyance, must remain for use in farming operations, 
and as such must remain for use on the common roads to compete with and regu- 
late the cost of transportation in a manner similar to the action of railways and 
canals upon one another. 

That our roads are bad is due to various causes, some of which could have 
been avoided, while others could not. Chief among these latter, the unavoidable 
causes, are the sparseness of population whereby a long road mileage is necessary 
to serve a few farms ; and the character of our climate, which, with great extremes 
of heat, frost and moisture, ii not favorable to the easy maintenance of roads. 
Causes which could have been avoided are the unsatisfactory systems of road 
construction and control which, satisfactory at one time, have outlived their use- 
fulness; the invariable tendency in a new country is towards work of a temporary 
kind to answer immediate wants without a view to permanency ; and the fact 
that the great majority of the people of this country, not having travelled in 
European countries, have no conception of what they should achieve and demand 
in the way of good roads. 

A most unfortunate lethargy has existed throughout Canada as to the need 
for better farm roads. The farmer has said : " We have horses which are often 
in idleness, we ourselves have plenty of time, and we can therefore aflford to drive 
slowly through mud, carry small loads, be entirely shut in at times by impassable 
roads, cut oflf even from the post office, the market, the school, the church, the 
neighbor, rather than pay money, of which we have little, for better roads." The 
townsman has said : " If the farmer wishes to travel in the mud, live in isolation. 
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reach the town only once a month, he can do so. It is none of my concern. I 
he comes but seldom, when he does come he must buy more of my merchandise, 
that is all." 

All this is radically wrong. It is mutually important to farmer and towns- 
man that the. country roads should be of the best, that traffic and intercommuni- 
cation of ail kinds should be brisk. Free and uninterrupted intercourse for the 
fanner in his commercial and social relations will advance the intelligence of the 
fanning community, will create for the farmer more ways of money-making. 
The greater prosperity and refinement brings in their train greater needs, together 
with the means of obtaining them. Along the highways will flow wealth and 
culture, to be participated in by the villages, towns and cities which directly or 
indirectly, through the retail or wholesale meichants, are mainly dependent for 
support upon the agriculture of the Province. 

The value of agricultural land is shown by experience to be in direct ratio 
to the condition of the roads by which it is reached. With no roads leading to it, 
land has no value. When the first wagon track is made, land first obtains a real 
worth. In proportion to the improvements made to the wagon track, the value 
of the land advances, and only when property possesses the best means of com- 
munication over first-class roads does it attain its greatest worth. 

Distance is measured by time and ease of travel, not by miles. Land situ- 
ated one mile from the market town, but with a boggy road intervening, is 
frequently of less value than an equally fertile property ten miles from the 
market, but having good roads communicating with it. A ten mile drive over a 
good road is easily less disagreeable than a drive of one mile over an excessively 
bad road. A wagon load of produce can frequently be drawn to market over ten 
miles of good road ] while one mile of swampy, bad road, can render the moving 
of marketable produce an impossibility. 
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BETTER ROADS IN ONTARIO. 

Road and street improvement has continued to be actively urged and dis- 
cussed throughout Ontario during the year 1898 with most beneficial results. 
The procedure outlined in the first annual report of this department has not 
been materially altered. Public meetings have been held in all quarters of the 
Province, written reports made in a considerable number of instances, and litera- 
ture distributed. 

The most noticeable efiect of educational influences has been, perhaps, a 
lessening to a remarkable degree of the prejudice and suspicion with which the 
movement was at first met, particularly in the agricultural sections. The de- 
sultory manner in which road improvement had been urged prior to the appoint- 
ment of a Provincial Instructor in Road-making had*done much to create a mis- 
apprehension with regard to the object of the reform. There was a feeling that 
the sole aim was the abolition of statute labor. There was an apprehension 
that in place of this, a burdensome system of taxation was proposed, and that 
the townships would be bonded for the purpose of constructing the roads in an 
expensive manner. 

It is gratifying to record the very different feeling with which the problem 
is now met throughout the Province. There has been every success in drawing 
the attention of the people to the great benefit of good roads, and this has re- 
sulted in a desire to adopt the most approved methods for improving them, both 
as regards actual construction, and the system of control. 

There has been some misconception with regard to the class of roads advo- 
cated for this Province. " Good Roads " so readily suggests the highest type of 
road found in England and other European countries, that many have at once 
concluded that similar roads were contemplated for this country. The proposition, 
viewed from this standpoint, naturally invited antagonism, as the expense con- 
sequent upon so radical a change would necessarily entail burdensome taxation. 

" Better Roads " rather than " Good Roads " is perhaps more expressive of 
the true meaning of the present agitation for reform. The roads of to-day have 
reached their present state by a process of evolution and development, and. it is 
only by a similar process for the future that the desired end can be reached in 
an economical manner. The difficulty, however, has arisen from the fact that 
the methods, up to within the last couple of years, have been nearly identical wth 
those pursued by the pioneer settlers of the country a century ago. The same'* 
system, statute labor, has been almost universally employed and the same imper- 
fect and erroneous ideas with regard to actual construction have prevailed, 
is in the correction of these that the greatest hope for the future lies. 

[12] 
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*• Better Rwds " are everywhere being built in the rural districts. This is 
to be seen larorely in the drainage which heretofore has been so much neglected. 
A large amount in the aggregate has been spent on modem road machinery, 
chiefly graders and stone crushers, whereby a much greater extent of improve- 
ment has been made. In addition to better drainage and grading and the pur- 
chase of machinery, councils are appreciating the need of procuring better gravel 
and stone, more durable culverts, and are in many different ways evincing their 
greater interest in improving the roads. 

All the cities of Ontario, nearly all of the towns and many of the villages, 
now use artificial stone (cement-concrete) sidewalks. In some of the smaller 
towns, such as IngersoU, Tilsonburg, Aylmer, Ridgetown, nearly all the sidewalks 
have been relaid with this material, and most of it has been down for five or 
six years. Collingwood, Owen Sound, Kincardine, Walkerton, Listowel, Mt* 
Forest, Fergus, Guelph, Barrie, Stratford, St. Mary's, Woodstock, Strathroy, Chat- 
ham, Norwich, Gait, Berlin, St. Catharines. St. Thomas, Niagara Falls, Drum- 
mondville, Brockville, Cornwall, Kemptville, and others, have all laid large 
quantities during the past year. 

As much interest is being taken in the proper construction of streets as of 
sidewalks, and where once the municipality provides a proper equipment of 
machinery and commences to work on right lines, the same progress will be made 
as in sidewalks. Within the last few years.. Chatham, St. Catharines, St. Thomas, 
Stratford, Gait, Berlin. Woodstock, Brantford, IngersoU, Niagara Falls, Barrie 
have all supplied themselves with complete outfits of road-making machinery, 
including rock crusher and steam roller, and are doing excellent work. 

It is needless to say that the larger cities, Toronto, London, Ottawa, Kingston 
and Hamilton also possess these implements for the construction of macadam roads. 
In addition reference may be made to Peterborough, Brampton, Renfrew, Brant- 
ford, and Cornwall, where equally advanced steps are being taken. In Cornwall 
a by-law to raise $35,000 to be spent this year for road machinery and street 
improvement, was submitted to popular vote and passed. The spirit in which 
this work is advancing may be instanced by the following communication from 
G. H. Ferguson, a member of the council of Kemptville : 

Kemptville, Ont. Sept. 27, 1898. 

A. W. Campbell, Esq., Prov. Instructor in Road-Making, 
Toronto, Ont. Can. 

Dear Sir, — Your letter of the 16th inst. I duly received. As you will 
perhaps remember we had about $6,000 to spend on street improvement this year, 
the balance of our loan being to take up outstanding debentures. We have built 
about 20,000 square feet of granolithic sidewalk at a cost of twelve and one 
half cents per square foot. We also invested in a champion rock crusher and 
(roller at a cost of $1,000. We have built some macadam road much on the prin- 
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eipls laid down by you, and apparently it is aD excellent piece of work. Of cooise 
time will tell what the qualify is. The balance of our funds we propose expeading 
also in macadam roads. The sample we put down here in the viUage has had 
the effect of starting an agitation in the surrounding municipalities on the good 
roads question, which no doubt will bear fruit in the near future. 

Your:i truly, 

(Sgd.) G. a Ferguson. 



ROAD REFORM 



The road reform movement has, in Ontario, passed through a number of 
interesting stages. In spite of the fact that the first organizers were, in the 
main, farmers, business, and professional men, and journalists, it was first attacked 
on the score of being a fad of the bicyclists. A little later as the bicycle became 
more and more generally recognized, not as the toy of a sportsman, but as a 
vehicle of practical utility even among farmers, this ground became untenable. 
The opposition then settled into a defence of statute labor in its entirety, while 
road reform was described as an effort to impose a burdensome tax upon the 
farmer for the construction of expensively built stone roads. All this has gone 
by, and we find councils and people accepting more and more the principles d 
the movement, and everywhere efforts are being put forth to carry them into 
practical execution. There is everywhere a reasonable desire to give statute 
labor due credit for the great amount of good it has don 3 ; to accept it stiU where 
the local circumstances make it advisable as a means of securing better roads ' 
but where the condition of the people has so advanced, that statute labor is no 
longer a just, equitable and serviceable system of taxation, it should be abolished 
as any other unjust tax. That is the feeling which is rapidly developing throu^- 
out Ontario to-day, one which because of its reasonableness, it is uselesss to 
oppose or curb — ^we can only mould and direct it. 

A century has gone by since the passing of the first statute labor law in On- 
tario. It was an Act of the first parliament of Upper Canada, convened by Ixm 
Simcoe, the first Lieutenant-Governor, at Newark now Niagara-on-the-Lake. This 
was in 1796. Less than ten yeai^ later England and Scotland repealed their statute 
labor law because of the excessively bad condition of the roads, substituting & 
system of better management and expenditure which under, the methods of 
Macadam, Telford and McNeil, have amply justified the change. Ontario atiC 
retains the system of statute labor, and has learned few of the actual prindpla 
of road building from the men who worked so great a change in the roads of the 
Motherland. 

The improvements made to the roads of Ontario are by no means all dmt 
wholly to statute labor. As a part of the first settlement duties, road aUowanocf^ 
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were cleared of trees, and of stumps sufficiently to form a wagon track. Through 
the Huron Tract, the Canada Company spent large sums in opening up roads. ' 
The Governor's Road, from London to Toronto, the Kingston Road along Lake 
Ontario from Toronto to Kingston, the old stage road from Kingston to Montreal ; 
the London and Hamilton Gravel road; the Sunnidale "Road; the Hurontario 
Road, Yonge Street, the road from Hamilton to Niagara ; these and many other 
roads in different parts of the Province are examples of the effect which Govern- 
ment aid, toll road companies, and individual efforts apart from statute labor, 
have had on the roads. In addition to this have been large annual expenditures 
of money by county and township councils. 

Statute labor will do a certain amoimt toward the making of roads. In the 
brave pioneer days of this country, it did much toward taking out stumps, 
grading, corduroying; and has since done considerable toward gravelling or 
covering with broken stone in certain sections. But past a certain point statute 
labor will not improve the roads. When the roads have reached this point a 
backward trend is distinctly noticeable. They commence to deteriorate rather 
than improve. The incentive which actuates the pioneer who feels, despe- 
rately almost, the need of better commimication with the market, the mill, his 
neighbor, has been lost. At this point statute labor commences to be performed 
in a perfunctory, shiftless, idle manner, becomes the farce that is rapidly con- 
demning the system in all the older sections of the Province. 

It is at this juncture that we turn to other countries for information as to 
the best course to pursue. In none of them do we find a system wholly applicable 
to Ontario, but our policy in this as in other matters in which we hope to progress 
should be to adopt that which is suitable to our conditions and surroundings, dis- 
carding that which is unsuitable. 

A review of the systems used in countries which afford us a model for road 
construction indicates to us one great defect in our present methods. This is the 
inefficiency of oversight. In this respect our statute labor has become, not a 
system, so much as an entire absence of system. With any system rightly so 
cidled, there must be centralized control, directly responsible to the people. In 
France certain of the roads are maintained by the Government of the republic as 
national roads. The charge of these roads is deputed by the Government to the 
Chief Engineer who in turn allots different departments to the different members 
of his staff. Other roads are managed very much as county roads; others, of least 
importance, would correspond much to our township roads. In all these there is 
the one general principal — that of centralized control. On the reads of least im- 
portance the ratepayers may, if they so desire, work out their special road tax ; 
but this work is done under the direction of a competent supervisor in whose 
charge the care of the roads is placed, and who is directly responsible for their 
condition and for the proper outlay of money and labor upon them. 
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In England, national roads do not exist, but in the county roads, and parisli 
roads, the principle of centralized control again is displayed. So it also is in 
Germany. 

- In Massachusetts, on this continent, we find the best models of road con- 
struction, built by the state. They are built and maintained by centralized 
authority ; large sums are being expended by the state, and it is expected that 
ultimately one-tenth of the road mileage will be built in this way. This system 
it is expected, will serve two purposes. One is the construction, in a permanent 
and durable manner, of the leading highways of the State; the other that of edu- 
cating the people of the State as to the necessity of having good roads and as to 
the best manner of building them, so that the roads of lesser importance, still 
under the control of township councils, will be built in a durable and economical 
manner. 

As has been emphasized in a preceding paragraph^-the lesson to be learned 
from sijch examples as this, is not that we should adopt the system of France or 
England, or Germany or Massachusetts — but that we should adopt the principle 
of centralized control. 

It is useless to say that we need not look to more experienced countries for 
models, by asserting that we cannot aflford to build such roads as France, England, 
Germany and Massachusetts possess. There is no part of the Ontario Good Roads 
movement which advocates for this Province such expensive stone roads. But, 
we, if our resources are less, must husband them more carefully, apply them more 
judiciously and skilfully — and for this we must seek the advice of older and more 
experienced countries. If the various municipalities are spending as much as 
they consistently can on their highways, then the only means of improving the 
roads is to improve the methods of building and maintaining them. 

There is no desire on the part of the road reformer to adopt revolutionary 
plans. It is rather by a process of development and growth that reform should 
be accomplished. How then, to apply the principle of centralized control to our 
present system is the first part of the problem to present itself. The trend of 
thought as we find it in many parts of Ontario affords a solution. County councils 
are taking over leading roads to build and maintain and over these competent 
supervisors and foremen are being placed. The feeling adverse to s^tute labor 
is rapidly increasing, township councils will find it necessary to abolish it, and 
over the township roads will be placed competent foremen and supervisors. How- 
ever radical the ultimate outcome may seem to those who still have faith in statute 
labor, the process of reaching it will be one of development and growth, a gradual 
change. Where the system is retained, statute labor will be less and less faithfully 
performed, the annual appropriations of township councils will be compelled to 
increase, and statute labor will shrink to less and less until extinct. It is merely 
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a process of evolution — an instance of the survival of the fittest. It vanished 
from England and Scotland nearly a century ago. In the older portions of 
Ontario it is slowly but surely passing away. 

Taxes always have been, probably always will be unpopular. One cause for 
this is that the reason for taxation is not asked; money paid in taxes is considered 
a direct loss, almost highway robbery, from which no return is received. The 
real spirit of a tax, however, is a united effort of citizens in obtaining some com- 
mon necessity. Take for example, the money spent on roads. What would be 
the result if this tax were utterly abolished, no work done on the roads, no roads 
provided, and each man left to build a road to the market-town for himself alone ? 
The supposition is so impracticable that it is absurd. Under such circumstances 
we would quickly find farmers clubbing together their money and work as they 
foimd themselves mutually interested, until we would have practically a township 
corporation again formed and a tax established. It is the same with schools, the 
same with the administration of justice, the construction of drains, etc. Taxes 
are a measure of economy, not extravagance. They are an unalterable example 
of the old adage — "in union is strength." While the principle of taxation thus 
commented on may seem to many too simple for consideration, it is an axiom few 
stop to consider, it is frequently lost sight of, and taxation becomes unreasonably 
unpopular. 

It is this unreasonable unpopularity that so frequently lends strength to the 
question " What will good roads cost us ? " Does the same man refuse to build 
fences, a stable, a house, because of the cost ? W^hat would it cost him if he did 
not fence his farm ? What would it cost if he allowed his horses and cattle to 
remain unprotected all winter instead of providing warm stabling? What would 
it cost if he lived in a log cabin instead of a comfortable house ? What are bad 
roads costing him ? 

When we commence to consid* r what bad roads are -really costing us, the 
sum of it all becomes very diflBcult to comprehend. The cost of good roads can 
be stated in dollars and cents, but it is not so with bad roads. Bad roads are 
costing some citizens of Ontario half their lifetime in driving over them ; to drive 
one mile occupies the time that it would take to drive five if the 'roads were 
good. They are costing many a farmer much of the self respect he feels when 
driving along a- good road at a good pace with clean buggy, clean harness and 
clean horse. They are costing our farmers small sums which soon aggregate 
large sums, in repairs to wagons, buggies, harness and whips. They are costing 
the privilege of attending church and public meetings at many seasons of the year. 
They are costing the young people of the farms a considerable part of their edu« 
cation ; costing them the privileges of society which every healthy mind demands. 
They are costing the rural districts a large share of their population which, in 
disgust at the stagnancy of farm life, drifts to the city, overflowing the profes- 
2 GR. 
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sions and trades, and lessening the value of farm property. This and much more 
is the cost of bad roads. To doubt that the loss is much more is to forget the loss 
incurred by the business aspect of farming, by trade and commerce, by the rail- 
way and transportation system, by the manufacturing and dairying industries, 
all of which are both direct and indirect losers. 

If then we centralize control by placing properly qualified supervision ov^ 
our roads ; and if, in providing proper means to carry out the work under this 
supervision it is found necessary to substitute for the cumbersome statute labor, 
a special road tax, what are some of the plain, practical improvements w^hich 
would be made on the roads ? A plain, practical question, requiring, however, a 
volume to fully answer. 

Carried out as it should be, and would be, for the citizens would demand it» 
the road machinery would be handled to better effect, work would be done at the 
most suitable season of the year or whenever repairs were demanded ; improve- 
ments would be made by men accustomed to road-work and therefore skilled ; 
materials for roads, gravel, timber, etc., could be chosen and prepared under one 
man to better advantage than as now ; the work would be done with a view to 
permanency, and the principles of roadmaking more closely followed. 

The first principle applicable to all the roads in this Province, is good drain- 
age. " Take the water out and keep the water out " is a rule which must be fol- 
lowed in the making of every road. It is not enough to dig trenches at the side 
of the road and call them drains. These trenches must be real drains ; that is 
they must have a good fall to a clear outlet, and be in every respect capable of 
carrying the water away. The road must be rounded up in the centre so as to 
shed the water quickly to the side drains. There must be a track in the centre 
of the road along which traveLcan pass. This track must be hard and smooth so as 
to afford the least friction to travel, prevent ruts and at the same time permit 
water to 'run off the sides quickly. Ruts and holes must not be permitted to form 
but must be filled up as soon as they appear. The drainage must not be aban- 
doned with taking care of the surface water, but in many instances must extend 
below the surface in the form of tile underdrains, so as to maintain a firm founda- 
tion and lessen the destructive action of frost — injurious only to wet and water 
soaked roadd. In addition to the simple work on roads, better methods with 
regard to bridge and culvert construction are greatly needed. The principles 
above enumerated with respect to roads require an infinity of special methods and 
treatments in arriving at the best results according as the land is high lying or 
low , is clay, sand, vegetable-mould, etc.; is difficult or easy of drainage; accord- 
ing to the extent of travel, the quality of road metal obtainable— these and many 
other varying conditions. That roadmaking and highway work of all kinds is 
considered a matter in which every man is proficient is probably one of the evils 
underlying the bad condition of our roads to-day. 
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In the application of a few simple, fundamental principles lies the skill 
required in roadmaking^ as in other arts and sciences which are regarded as diffi- 
cult. Roadmaking is an art, requiring much experience and skill. 

Good roads bring prosperity, and prosperity brings good roads ; they go hand 
in hand, each assisting the other. A recent writer has said that Spain would not 
have lost Cuba if she had joined the good roads movement. Far-fetched as the 
assertion may seem, it contains the element of truth. In spite of a long Spanish 
sovereignty, the common highways of Cuba, most fertile island of the Atlantic, 
are still of the most wretched description. Barbaric Spain has not yet learned 
what Rome knew one thousand years ago, what England well knows to-day, that 
roads are the arteries of commerce along which flows the life stream of a nation, 
bearing success, civilization and contentment to the inhabitants. The value of 
good roads to a community, as to a nation, cannot be overestimated. 



SHOULD THE T0WN5 ASSI5T ? 

A difficulty in the way of obtaining better roads in Ontario, is that, under 
the present system of township management, the entire cost of road building 
falls upon the farmers. The people of the villages, towns and cities, to whom 
country roads are as necessary as to the farmers, and who compose nearly one- 
half of the population, pay nothing towards their construction or maintenance. 

While it is necessaay that the farmer should have roads to haul his produce 
to the centres of population, he also uses the roads to draw back to the farm the 
supplies purchased in the towns. It merely happens, as a matter of convenience 
easily understood, that the farmer draws his produce to the town and his pur- 
chases back to the farm instead of the merchant hauling his merchandise to the 
farmer, and the produce of the farm back to the town. 

It is only a century or so ago since the active settlement of Ontario com- 
menced. It was at that time the statute labor system was established. In 
addition to this, the Provincial Government spent the greater part of its revenue 
on the construction of roads and bridges. Since that time the distribution of the 
population has materially changed ; the statute Idbor system remains for the con- 
struction of country roads, applying only to the rural districts, while the provin- 
cial aid has been withdrawn, thus wholly relieving the people of the towns and 
cities from their share in the cost of road building. 

The change of conditions has taken place so gradually that the evident dis- 
parity resulting has remained unnoticed. The system of road control and 
taxation has not grown and developed with the growth and development of the 
country. The result, so far as road control is concerned, is similar to a full 
grown man still wearing the clothes in which he went to school. 
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There does not appear to be any reason why the farmer and rural population 
should pay the entire cost of road building, any more than they should meet the 
entire cost of railway and canal construction. A system of good country roads 
is an expensive public work, in every way necessary for the development of a 
country, and so long as the farmer bears the entire burden, it is manifest that 
the desired end, good roads, will be difficult if not impossible to reach. In any 
event, the attempt to do so comprises an injustice. 

1 he towns are asking for good country roads. They are beginning to realize 
how important for them it is to have free and uninterrupted communication with 
the surrounding country districts at all seasons of the year, and would no doubt be 
willing to pay a fair proportion of the cost in order that road improvement would 
progress more rapidly. This very interest which is being displayed, is the 
strongest evidence as to the mutual right of townsman and farmer to pay for the 
construction of a country road system. 

The principle, since the inauguration of the good roads movement on this 
continent, has been recognized in a number of Americarr states, such as Massa- 
chusetts, Connecticut, New Jersey, Rhode Island, Vermont and New York, by the 
establishjnent of systems of state aid, whereby the state funds, derived from the 
entire population, urban as well as rural, contribute to the cost of country road 
building. In all European countries national aid in one form or another is given, 
thus taxing the city and town population. 

In England the county council has entire jurisdiction over the roads, and is 
aided by a grant from the national treasury. A county engineer is appointed, a 
salaried officer, whose sole duty is the supervision of road work. The county is 
divided into districts, and the detail of the road work is attended to by assistant 
engineers acting under the parishes. The money required for the maintenance 
of highways is obtained by a precept issued by the county council to the various 
parish councils demanding the amount expended on the roads of the parish. This 
amount is collected in the general parish (or township) taxes, levied on the 
assessment values of property. A system of county management has been 
extended to all parts of Scotland. The roads of Ireland are under a county engi- 
neer and several assistants, each of the latter having his own district, improve- 
ments being regulated by a grand jury presentment system. 

French roads are national, departmental and communal; corresponding largely 
to state, county and township roads. The national roads radiate from Paris, extend- 
ing to all the important cities and departments, and are under a special engi- 
neering department (department of bridges and roads) attached to the national 
government. The second and third classes, departmental and provincial roads, 
are in a general way under local authorities, but departmental roads are usually 
entrusted to the care of the national corps of engineers. 
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Germany has a magnificent system of turnpikes built and maintained by 
the national government. They are under the general management of a state 
road commissioner, while he is assisted by an extensive staff of road directors 
and inspectors. Other roads are known as "country roads," and are built and 
maintained by the several parishes through which they pass. 

The'highways of Austria are classified as state or Imperial roads, provincial 
roads, district roads, and community roads, according to the authority constructing 
and managing them. The cost of building and maintaining the Imperial roads 
is derived from the national funds, the cost of provincial roads from the provin- 
cial funds, district roads from district funds. A little of the cost of community 
roads is borne by the several communities interested, aided in certain cases from 
the district funds. For the Imperial and provincial roads the best of engineering 
skill is employed, while for immediate repairs, road keepers are at work 
constantly. 

Italian roads are under the supervision of the Minister of Public Works, and 
are national, provincial, communal, or vicinal, according to the source from 
which taxes for construction and maintenance are derived. 

The more important roads of Denmark are controlled by the coimty councils 
but are subject to the annual inspection of a state engineer ; the roads of lesser 
importance are governed by the parish or township councils. 

The main roads of Belgium, those routes running from one part of the king- 
dom to another are controlled and managed by the state ; another class, provincial 
roads, are controlled by the province ; a third class, communal roads, are controlled 
by the communal authorities. The construction of these roads is entrusted to a 
corps of engineers. 

In the Netherlands, a network of roads, providing convenient travel from 
one part of the country to another, is maintained by the general Government ; 
other roads are at the expense of the various provinces and communities 
benefited. 

The federal government of Switzerland controls a few of the important, 
roads, but in the main they are built and maintained by the cantonial govern" 
ment through whose territory they pass. The construction and repair of roads 
of lesser important pertains to the several townships through which they pass. 

Spain, decayed and tottering, the vestiges of an ancient magnificence falling 
from her, has not joined the good roads movement ; nor has Turkey, the home of 
barbarism. Russia, too, has been exceedingly backward in road-building, and as 
a result her extensive and rich dominions are still practically undeveloped. 

The immense benefit conferred by good roads has practical illustration in 
many parts of Europe, where it is of unusual occurrence to see a load drawn 
by more than one horse. In these countries so excellent are the roads, that any- 
one owning a team of horses does not consider himself dependent upon the rail- 
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roads for transportation, as wagon loads of from three to six tons are frequently 
drawn several hundred miles in competition with railway rates. In these cases 
the roads are, of course, of the best possible construction, built and maintained 
under experienced engineering supervision, and are a skilful compromise between 
ease of grade and directness of route. 



PETITION OF THE DUFFERIN COUNTY COUNCIL. 

The following petition is intimately associated with the principle just dis- 
cussed, state aid, and was presented to the Legislative Assembly of Ontario by 
the County Council of Dufferin. 

To HiB Honor the Lieu tenunt -Governor in Counoil, and to the Members of the Legislative 
Aa«eiixbly of the Province of (Jntario : — 

The petition of the Council of the County of Dufferin humbly sbeweth : — 

That an av**rftg6ti organized and settled township of the Province of Ontario expends 
aim u Ally abovit $2,500 for the opening up, repaiiing and deviation of highways within its limits. 
That owing U^ the want of experience of those entrusted with the work, lack of sufficient funds 
and the abaonc^ of uniformity and system as to method, the public do not realize the benefits it 
is entitled to expect from i^o large an expenditure as 925,000 in ten years, as the condition of our 
highways in the faU and early spring, and the snow drifts in the winter amply testify. That the 
obstruction to, and sonietimea absolute pr hibition of traffic owing to the defective highways 
entail much ftnuuaj inconvenience and loss to the farming, town and city communities, by reason 
among mar^y others of the farmers being unable to team their products at a time when the 
highest prices obtain , and by reason also of them not being able without much inconvenience 
and loi^< to keep up commuincation for other purposes, with those with whom they have busi- 
nesB and aoclal relations, 

That^ in the opinion of your petitioners, no more important duty can be undertaken, than 
that which will ensure speedy , safe and easy communication between the rurul districts and the 
towns and cities und bfstwB^n the farmers themselves at all times of the year. That it is the 
opinion of your petitioners, that uniformity and system in road construction on modem and en- 
lightened prijitctples, are necessary in order to obtain the maximum of advantage to be derived 
from so large an expenditure on. roads. 

That recently the Province of Ontario has established the office of Provincial Road 
Instructor ; and in the opinion of your petitioners, this uniformity and system in road building 
may beat be obtained by the Instructor's supervision, in connection with county roads commis- 
sion era ; provided ProvinciJil aid be obtained in the payment of such work. 

That the support of education, the poor, the erection and maintenance of county buildings, 
roads and bridges, administration of the laws, fire protection, lighting, water services and many 
other municipal necessities already entail as great burden on the local municipalities as they can 
at present well bear without nicurring other financial liabilities. 

That m^ny of the States oi the adjoining Union have adopted the principles of state aid to 
highways, with ever increasing advantage. 

Thus the small Stute of Massachusetts in 1895 expended the large sum of (600,000 in aid o^ 
this work. In New York State a bill recently became law to the effect that, on a petition to 
the county councilf oertaln roads may be adopted as state roads. The petition is presented to 
the State Engineer snd tf it obtains his approval, he presents nlans and specifications to the 
Legislature, and if approved by that body, fifty per cent, of the cost of construction] is paid by 
the State. 

In New Jersey the St^ite pays three- tenths of the cost, the county six- tenths and the owners 
df the lands affected by the iuiprovement, one-tenth. 

In Conuecticub any township may prepare plans and specifications and let the contract, 
under the supervision of the state commissioner, in which case one-third of the cost is paid by 
the state, one-tMtd by the county, and one-third by the township. 
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In Rhode Island, California, Indiana and Kentucky, somewhat similar provisions exist, the 
principles running throughout all of them being, that the local municipalities prepare the plans^ 
let the contracts under which the work is done, under the supervision of the state commissioner^ 
on a uniform system so as to secure a permanent highway with the least expenditure, to which 
the states liberally contribute. 

That, in the opinion of your petitioners, some method could be adopted by legislation by 
which the public may secure Uniform and permanent highways, with protection from snow 
drifts, with the most economical expenditure of money, to be constructed under some general 
and competent supervision, in order that this Province may secure its full development and 
increase of population, and that it may not lag behind the States of the adjoining Union. 

Your petitioners therefore pray That legislation may be adopted in order to accomplish the 
objects above indicated. 

(Sgd.) John C. Reid, (Sgd.) W. H. Hunter, 

Clerk of County of Dufferin. Warden of County of Dufferin. 



A LESSON FROM SCOTLAND. 

Everywhere in romantic, hilly Scotland gcxxi roads are to be found, and only 
those who have travelled over them know the great measure in which they add 
to the real merits of the rural districts. Not merely in the well populated dis- 
tricts are the roads good, but in the craggy, mountainous parts as well, where 
sheep-grazing is almost the only possible means of utilizing the lands. When any 
portion of these roads is out of repair, the traveller may know that one man at 
least is not doing the work for which he is paid. 

In Scotland farmers do not work on the road, but spend their time where 
they can do so to better advantage — on the farm. The repairing of roads is let 
by contract and is under the supervision of an engineer or inspector, the inspector 
advertising for tenders on so many miles of road. It is then the duty of the 
contractor to see that the gutters are kept open and the water drawn off, parti- 
cularly in the fall and spring of the year. Broken stone is furnished him and, 
with a one-horse cart, he draws this wherever needed for patching, filling up 
hollows and ruts as they form. In this way the roads are kept sniooth as a floor, 
80 smooth that very rarely in Scotland is a farm conveyance drawn by more than 
one horse. 

Roughly estimating, the settled area of Ontario approximates the total area 
of Scotland, about 30,000 square miles, while, the population of Ontario is about 
one-half that of Scotland. At the time when statute labor was abolished in 
Scotland — nearly a century ago — the population was le«s than the present popu- 
lation of Ontario, being then only 1,800,000, while Ontario has now over 2,000,- 
000 inhabitants. Ontario with respect to her highways is one hundred yeais 
behind Scotland, but is better able in wealth, population and experience to make 
rapid strides for their improvement. The seed of a better system and better 
methods is being sc atte red over the Province, and less than a quarter of a century 
should find us on equal footing in every respect with the older lands. 
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A COUNTY SYSTEH, 

That every county municipality should undertake the management of its 
leading roads is very much to be desired in the interest of better roads. There 
are a number of good reasons for the introduction of such a system, which has 
been thoroughly tested for several years in the (Dounty of Hastings. During the 
past year it has been actively discussed in the Counties of Oxford, Went worth 
and Victoria, and although decided action has not yet been taken, there is every 
reason to believe that, when better understood, the prejudice which at present 
exists in opposition to it, will cease to prevent its adoption. 

Under county control a properly organized corps of men can be employed to 
build and repair roads. As at other employments they become experienced and 
do better work, and in the matter of repairs are ready to make them as soon as 
signs of wear appear. 

By a county plan, uniformity in system and work will be secured throughout 
the various municipalities. Whereas under township control a diversity of plans 
is sure to be adopted. 

In a county plan an experienced and properly qualified man could be em- 
ployed to have constant supervision of the work, whereas under township control, 
each municipality cannot afford to pay the salary of such a man. Under every 
good system of government it is necessary to have responsibility centralized and 
defined, not divided and easily shifted from one to another, as it is now under 
the statute labor system. 

Under county control machinery can be handled to better advantage as an 
experienced operator can be employed for each implement, and a better and more 
uniform class of work will be secured. 

' A township can manage its roads properly only by adopting a plan similar 
to that outlined under a county system. But by extending it over the county 
it becomes more cheaply operated. 

A properly connected system of leading roads throughout the county will 
be obtained under a county system; whereas with each township working inde- 
pendently of those around it, this will be lost sight of. 

There is no community of interest between the townships. In one township 
there is a certain leading road much travelled and well made and maintained. 
The adjoining municipality may for various reasons not consider the continuance 
of that road through it of so much importance as to warrant them in making an 
expenditure to benefit largely their neighbors who are obliged to travel over it. 

If no greater expenditure is made upon the roads than at the present time, 
the rate will be reduced because most of the township expenditure is now placed 
on the leading roads ; and the township will be relieved of these by a county 

[24] 
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system. Under the county system the funds will be suflSciently concentrated to 
undertake durable work, and consequently these roads will be properly con- 
structed and afterwards maintained at a less cost than at present. 

A county road system equalizes the cost of maintaining leading roads. In 
every county within a certain radius of a market town, traflSc constantly increases 
as the town is approached. The cost of construction and maintenance increases 
in proportion to the traflSc. It is unfair to charge those living near the town 
with the cost of keeping the roads to support the traflSc from a distance; so Unfair 
as to cause discouragement and often withdraws support. 

Property is very largely valued according to distance from the market, and 
the convenience with which the market can be reached. Property a long distance 
from the market is aflPected to a greater extent by the bad condition of the roads 
than is property very near the market. Good roads are therefore of greater value 
to townships a long distance from the market town than those in the immediate 
vicinity. 

Under a county system proper road construction would be undertaken and 
the economic value of this work would be seen and appreciated by the people of 
the different townships. The well-built roads would stand as object lessons, and 
would teach the better expenditure of the funds spent by the townships on the 
roads maintained by them. 



STATUTE LABOR. 



The demand for better roads has directed public attention to the merits and 
demerits of statute labor, and a general feeling in opposition to the system is 
accumulating and gathering strength, promising within a few years to make a 
radical change in the method of caring for roads. 

Previous reports have dealt upon this aspect of the case to a considerable 
extent, so that it scarcely becomes necessary to again enter upon a detailed dis- 
cussion. 

The system, under certain conditions existing chiefly in pioneer districts, is 
doubtless one of the best which could have been adopted, and has done exceed- 
ingly good work. Provision has been made under the Municipal Act, however, 
for substituting more suitable methods where these conditions cease, as they have 
done in many localities. 

For well populated districts, where more advanced principles of government 
should be applied, the system of statute labor is fundamentally weak from two 
main causes which bring in their train many abuses, and cause failure in the 
effort to improve the roads in a manner corresponding to increasing requirements. 
These causes are, first : That control is so scattered that no one can be held 
responsible for a proper expenditure of the labor and money devoted to roads : 
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And second : That the papnent of a tax in labor is too vague and clumsy to meet 
modefo conditions. Some pay the tax with honest work, while others, from vari- 
ous motivGs, do not, 

Frnm tJiese two sources ^ring many important results ; neglected roads, 
injustice to the men who do hon^t work, misappropriation of labor and money, 
and dmilar abusefl. 

Under present conditions, all responsibility is, in the first place, distributed 
among the members of the council ; the council again distributes it among fifty or 
one htindred pathmaetera A congiderable sum in the aggr^ate is annually spent 
by most townships in the way of money and statute labor, but so scattered is 
this, together with responsibility, that the people scarcely realize how large a 
sum IS being spent; and when mis-spent and squandered as it generally is, there 
18 no one whom they can call to account. The councillors can shift responsibility 
from one to another and then to the pathmasters. The latter have nothing to 
lose, and so can merely shmg their shoulders when any improper or careless 
expenditure eomes to light. Divided responsibility is never a successful form of 
government 

There should be a public servant having a position similar to that of a clerk 
or treasurer, who can be held responsible for the proper disposition of money and 
labor applied to the roads. It is the only means of securing the most beneficial 
and economical expenditure* The position must be made a desirable one, both 
from the fees and honor attached, in order that the best men may be secured, and 
in order that they will be sufficiently anxious to retain the office to give their 
best services in planning and supervising the work. 

The number of enquiries received by the Roads Branch, respecting methods 
of replacing statute labor is constantly increasing, and strongly indicates a trend 
of public feeling which will shortly operate throughout the Province generally 
in remedying the present weaknesses — weaknesses which exist merely because 
the attention of the public has not heretofore been directed towards the necessity 
of reform. A commuincation received from the Clerk of Minto Township, Wel- 
lington County, together with the reply thereto, will afford an illustration of the 
feeUng in this respect, and the reforms recommended. 

Harriston, Nov, 14th, 1898. 
A. W. Campbell, Esq.^ 

Provincial Instructor in Road-Making, Toront*o. 

Dear Sir,— We propose submitting a by-law to be voted on by the rate- 
payer's nf the Township of Minto at the next municipal elections for the abolition 
of statute labor, and as several methods have been talked of to replace it, I take 
the li}>erty of asking you to give us your views as to the best methods to be 

adopted. 
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The number of days statute labor in our' township for the past year was 
3,508 and it is proposed to levy a rate suflScient to raise an amount equal lo about 
50 cents per day, or say, $1,750, to be expended in road improvements in addition 
to what is now spent, which is about $1,100 exclusive of bridges. 

What we would like your opinion about is the proper method of expending 
the money. Should it be expended by the Councillors, each acting as Commis- 
sioner for his own division ; or would it be better to place it in the hands of one 
Commissioner, or several, not members of the Council; or should it be apportioned 
to the pathmasters to be expended in their several divisions ? 

I may mention that there appears to be the greatest opposition to the by-law 
on the grounds that the present system is good enough, that by the new system 
the work would not be so evenly distributed and that too much money would be . 
appropriated for commissions. 

From the extensive knowledge you have in all matters relating to road mak- 
ing and from a desire of our Council to put the matter in a practical light before 
the electors before having it voted on, we considered it highly desirable to obtain . 
your opinion on the matter. Any further suggestions outside of what I have 
indicated in this letter will be fully appreciated. 

Yours respectfully, 

[Sgd.] W. D. McLellan. 

Clerk of Minto. 



Toronto, November 17th, 1898. 

W. D. McLellan, Esq., 

Clerk of the Township of Minto, Harriston, Ont. 

Sir, — ^I am very glad to see that your council has taken the progressive step 
of submitting a by-law to the ratepayers, at the next municipal election, for the 
abolition of statute labor. 

1 think, wherever this move is undertaken, the same opposition which you 
mention is made, viz., that the money will not be evenly distributed throughout the 
township, as the work is at present. The chief weakness of the statute labor system 
is the very fact that the labor is so distributed or scattered that in no section can 
durable or substantial work be undertaken for the want of a suflScient amount of 
labor. If the labor could be concentrated and faithful service performed along a 
well defined plan, good results would be produced. But this would be impos- 
sible. The money can be distributed in the same way by returning to each 
pathmaster the amount collected in his beat ; but this would be only a very 
slight improvement, as experienced by the township of Winchester, where, upon 
making the change, this plan was adopted. 

To reach successful results, the expenditure must be concentrated. All of 
your roads caimot be improved in one year nor a few years, but the whole of your 
roads should Be planned, the township divided into sections, and the money in 
each section spent in a methodical way by commencing on the more important 
roads at one or more important points in each section, as your council may 
decide, finishing any work undertaken in accordance with your general plan and 
extending this \5r0rk from year to year until the whole is finished. Every man 
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in the section or ward cannot be beneHted by the first year's expenditure, but 
under a well detined system, each year's expenditure will bring the improvement 
closer to him, until finally each ratepayer is served. It would be necessary lo 
strive to raise your people above jealousies and prejudice, and, in the interest of 
the township, look beyond the present to the improvement a few years will pro- 
duce. 

Your proposal to raise the money by levying a rate equal to about fifty cents 
a day is right. This added to the $1,100 will make a fund which, if judiciously 
expended, will in a short time work a wonderful improvement on your roads 
without incurring an excessive tax. I would suggest dividing the township into 
four sections of about equal area. In apportioning the expenditure to the dififer- 
ent sections, the road mileage, extent and character of the travel, accessibility of 
the gravel or other road material, and the nature of the land surface, whether 
hilly or comparatively level, should be taken into account. 

The division of the township into four sections will insure the ratepayers a 
fair distribution of the money to each part of the township. I favor the ap- 
pointment and continuing in office of one commissioner to have charge of the 
expenditure on all roads and bridges, as well as the care and operation of all 
road-making machinery ; such commissioner of course being an officer of the cor- 
poration and a servant of the council. He should report to the council with any 
recommendations before any work is done, and should proceed with the work 
only when authorized to do so by the council. Payment for all work should be 
made only upon the certificate of the commissioner. 

As far as practicable, the council should prepare a plan and specification, 
classifying the roads according to their -importance, and should specify width of 
grade, amount of crown, width and depth of gravel or broken stone to be placed 
on each, in order to secure, as far as possible, uniformity in work. 

The commissioner should be a man of some municipal experience, familiar 
with the township, with some practical knowledge of handling men and directing 
work, as far as possible independent of outside influence, and who has sufficient 
interest in the township to secure his continuance in the position. 

He need devote only such portion of his time, to the duties of his office as the 
cotlncil may think necessary, but should be free at any time in the spring, fall or 
winter to make inspections and have such work done as may be needed during 
these seasons, or made necessary by snow storms, freshets or other emergency. 

Such a man can be found in each township, but great care should be taken 
in his selection, as the success of the whole system depends on him. He need not 
be an expensive man, as his employment should be by the day, and as ^ general 
thing not more than six or eight weeks per year of his time is required. A fair 
rate, including horse and buggy, is $2.00 per day. 

In the spring of the year the commissioner and the council should make an 
examination of the roads proposed to be improved, bridges, culverts, etc., and 
then decide what work is to be done. 

Specifications should then be prepared, and as far as possible all works of 
construction, such- as hauling gravel, digging draius, building bridges and cul- 
verts, cutting hills, should be kt by public competition. Contracts should be 
entered into and security given. All grading should be done ]>y a grsi^mg 
machine, which is the cheapest, simplest and most economical way of doing f£ 
work properly and expeditiously. This machine should be owned by the toVD" 
ship, and operated where directed by the commissioner, the commissioner b^g 
given authority to employ whatever teams and men are needed. 
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The same teams and men, as far as possible, should be retained during the 
season's work, as they thereby become proficient and produce better results. The 
time for doing this grading should be in the early part of the season before the 
roads become baked and hard. There are many minor details of the work which 
the coihmissioner will regulate after a little experience,, and which will be of 
great service in improving the roads ; and a year's experience will show that the 
expenditure which you contemplate, made in this way, will do a surprisingly 
gr. at amount of work, and will indicate to your citizens that system and 
method are what is required to make good roads in y(»ur township in a reason- 
able space of time, without increasing the present taxation for this purpose. 

The chief objection to appointing councillors as commissioners is that a 
change of council means a change of commissioners and a consequent change of 
methods and ideas of doing work. 

Besides, there is the influence which ratepayers are ever willing to exert upon 
their representative to secure favors, and which experienced councillors know 
will seriously tend to cripple the very object which your proposed change is in- 
tended to accomplish, viz., concentration of expenditure. 

The sphere of a council is administrative merely, and the execution of the 
work should be through independent agents. 

The commissioner will relieve councillors from a good deal of worry and 
humiliation, consiequent upon carrying out such works. In one commissioner for 
the township you have an official whose c<mtinuance in office would be similar to 
that of a clerk or treasurer whose duties are fixed by by-law, and costing no 
more than a commissioner in each division. 

I have recently received a letter from the clerk of N. Monaghan, in which 
township a commissioner is appointed in each district, but this plan they do not 
appear to favor and are now making an eflfort to place the work in the hands of 
one commissioner. 

In fact I think the letter may be of some information to your council, and 
have taken the liberty of sending you a copy. 

This is a matter which should be clearly placed before your people prior to 
the- day of voting, as unfortunately in many municipalities the change is not 
made simply because the ratepayers do not understand, before voting, the effect 
the chauge will produce. Had this plan been adopted ten years ago, with the 
liberal expenditure you are making (say $28,000, or its equivalent, expended on 
such a system) I think the greatest opponent of reform must admit that the 
results in your township would be vastly better. 

Should you require fuller information on any point connected with the pro- 
I>08ed plan I would be very glad to discuss it with you, or if your council think 
I can be of any assistance in discussing the matter with the ratepayers I woilld 
'willingly address any meetings you may arrange for that purpose. 

Trusting to hear from you again with reference to the matter, 
I remain, yours truly, 



(Sgd.) A. W. Campbell, 

Provincial Instructor in Road-Making. 






ROAD REFORM IN OUTLlNa 

The following is an outline, in brief, of a system of road control which a great 
many townships in Ontario could consider with profit. 

Do away with the statute labor roll entirely. 

To raise the money required, levy a rate on the assessment of the township. 

For road purposes, divide the township into a convenient number of 
divisions, usually four. 

Apportion the money equally among the road divisions, keeping in view all 
circumstances, viz: Importance of roads, works needed on them, benefit resulting 
to the greatest number of people, amount of traffic, assessment, etc. 

Appoint one township road commissioner to advise and consult with, and 
carry out the direction of the council. 

The office of road commissioner should be similar to that of the township 
clerk or treasurer. 

Councillors should not act as commissioners, as they are subject to undue 
influence from the ratepayers, and their term of office is uncertain. 

A general plan for road improvement should be laid down by the council for 
the commissioner to follow. 

This plan should specify the width to be graded, width and depth of road 
metal, character of drainage, etc., of all roada 

Roads of importance should not be less than twenty-four feet between the 
inside edges of the open ditches. No road should be of less width than eighteen 

feet. 

Elarly in the year the council and the commissioner should go over all the 
roads to consider the work to be undertaken. 

Work of construction, such as hauling gravel, ditching, and drainage, 
building of bridges and culverts should be done by contract, and supervised by 
the road commissioDter. 

No account for labor or material should be paid by the treasurer except on 
the certificate of the road commissioner. 

Minor work and repairing should be done by day labor, only the road 
coYnmiasioner being authorized to employ, direct or discharge men or teama 

All roadmaking machines should be in the care of the road commissioner. 

Only the road commissioner should employ, direct or discharge the naen or 
teams needed to operate the machinery. 

Should the coimcil desire to interfere in any of these matters they can do so 
through the commissioner. 

The same man and teams should be hired to operate the machinery for the 
entire season, or longer if posssible, as they become proficient and do better wort 
This applies particularly to the operation of a road grader. 

[30 i 
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The commissioner should keep a pay roll to return quarterly to the council 
showing who have been paid and the amount paid, the roll to be then filed for 
auditors. 

This roll will act as a check on favouritism on the part of the commissioner. 
Work should be divided as much as possible among the residents of the town- 
ship desiring it. 

Work should be commenced with a definite end in view and continued 
systematically, from year to year if necessary, until the entire road mileage has 
been brought to a proper standard. 



NORTH MONAGHAN -STATUTE LABOR ABOLISHED. 

Enquiry made of the Clerk of the Township of North Monaghan, Pete 
borough County, elicited the following reply from Mr. G. W. Bennett, Clerk of 
the Township. 

Dear Sir, — In reply to yours, 31st August, I beg to state : North Monaghan, 
is a small township, alx)ut 13,871 acres with an assessed value of $611,750, with 
between 35 and 40 miles of roads — a large proportion of which are earth roada 
Situated as we are, adjacent to the town of Peterborough, a large number of our 
ratepayers are gardeners, butehers, milkmen, ete. In fact a majority of our 
ratepayers attend the market more or less three or four times a week all the 
year around. It can easily be seen how important it is to have the roads in a 
first-class condition, more especially as prices for produce usually incline upwards 
during the season of bad roads. 

Our system now is commutation of our total labor, about 1,150 days, at 
50c. a day. This is levied and collected as ordinary rates. 

Our township is divided as equally as circumstances wiU admit into four 
districts, in each of which a commissioner appointed by the council has entire 
supervision. 

As soon as pbssible after Court of Revision, I, as clerk, make a list of all 
parties in ecich division liable to pay the tax and amount of the same. Each 
commissioner is supplied with the fist for his division, this for the purpose of 
making as equitable a distribution of the money as conditions will admit. This 
money is entirely expended in gravelling, i,e,, hauling gravel and metal from 
pits, some of which are private and belong to the* township, and dumping upon 
such portion of the roadig as are graded and water-tabled to receive the same. 

The gravel from private pits costs us ten cents per yard, that from the 
township pits infinitely less, so much so, in fact, that no township should have, 
if possiole, to pay for road metal by the yard. Our commissioners find it a great 
advantage to use a rooter plough in the pits to facilitate filling, and from town- 
ship pits they can select such material as best serves their purposes on the differ- 
ent kinds of roads. ♦ 

In addition to the commutation tax, each year, in our estimates there is an 
appropriation made for gravel, grading and grants, i.e., to operate a road grader. 
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one of which we have purchased, and grants on boundary lines where we are 
required to give an equivalent for maintenance, and for repair and reconstruction 
of culverts and bridges, of which we have a large number. 

All these works are directly under the supervision of the commissioners, as 
such occur within their respective divisions. All gravel is paid for on the certi- 
ficate of commissioner who receives blank forms for that purpose. 

Our council at an early date each year go over each district in company 'with 
the commissioner and suggest and lay out work to be undertaken during the 
year. 

The method of letting jobs by auction tender also, is frequently adopted in 
cases requiring a larger expenditure than ordinary. This plan has been adopted, 
I may say, to facilitate the distribution of money as much as possible. In each 
case the contract is subject to the inspection of the commissioner in whose divi- 
sion the job is let, who reports on the same to the council 

Previous to this year we had a permanent gang of three men and two teams 
on the road grader who were controlled by the council. This method was dis- 
carded this year as it was found too much grading was done for the amount of 
gravelling, and time, too, was wasted going about from place to place at the dicta- 
tion of any member of the council. 

We this year only employ an operator, who has become an expert by practice, 
and is under the direction of the commissioner when required by liim, who sup- 
plies teams and uses the grader when and where he can do so to the greatest 
advantage, observing to do no more grading than can be well metalled in any 
one year. I may here say that out of twelve scrapers belonging to the munici- 
pality previous to the purchase of a grader we can only get track of three, so 
little are they called for. 

Our Council have a fixed rate of pay for all purposes, as follows : — 

Commissioner , $1 50 per day. 

Operator on grader 1 25 " 

Breaking stone or filling 1 00 . " 

Man and team for any purpose 2 50 " 

Each Commissioner is supplied with pay sheets and a time book which he 
18 required to fill up, and as soon as required, the Council provide sufficient money 
which is paid to the order of each Commissioner who distributes it according to 
his pay sheet. This pay sheet when properly signed and certified is returned 
and examined by the Council, then if correct is filed for the Auditors, or for 
future reference. This examination by the Council is a check upon anything 
like favoritism on the part of a Commissioner. 

This year our appropriations were as follows: — • 

Commutation of statute labor for gravelling, ... $550 00 * 

Boad grader operator oO 00 

Bridges and culverts 400 00 

Grants and miscellaneous. 100 00 



$1,100 00 



I may say that for 1898 1 have not the complete returns from the Commis- 
sioners as to amount of work done, but for 189 7 — which would be about the 
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same- — there was about 8J miles of highway graded and water-tabled at a cost of 
about S34 per mile. A considerable portion of this will require the grader over 
it again as it was found that during the wet weather in spring and fall the " nar- 
row tire " cut into the grade, making ruts This year there was much less grad- 
ing done and also at a reduction in the cost. In 1897 there were 2,083 yards of 
road metal, gravel, etc., drawn at an average cost, laid on the road, of 40 cents 
per yard. 

There are other matters connected with our efforts to secure better roads, 
but I find this becoming too lengthy. However, although this may not be the 
best method of road construction one thing is certain, thdre is not a man of any 
importance in this township who would go back to the old statute labor way. 
There are a few kickers whom the Commissioners gave the go-by as not worth 
their salt. I find from direct communication with both Council and Commis- 
sioners, as well as a thorough knowledge of the condition of our roads, that until 
1h96 there was little or no work done in this municipality with a view of per- 
manency. Now I find stretches of roads all over the township that will compare 
ia,vorably with almost any street in the Town of Peterborough, where they have 
procured modem road-making machinery and approved methods. 

Another thing, at a meeting of the Council last week attention was drawn 
distinctly to the fact that amongst other improvements none have stood out so 
prominently as that of employing two first-class men at the dumps when gravel- 
ling, supplied with a shovel and two stone hammers. Another important obser- 
vation I can make. 

The Commissioner having control of the work can and does insist upon a 
uniform box on each wagon with a result that, almost without exception, all the 
old boxes that were good enough for statute labor have now been discarded and 
new dump boxes of uniform depth and length have taken their place. This is 
important in many ways ; not only does the township get the full value for their 
money in material, but each man draws an equal share, and it facilitates the 
evenness of the gravel when dumped upon the road. 

There is an agitation on foot now in our Council to have one capable Com- 
Tnissio^ter over the entire township, and if it is possible to cut loose from the pat- 
ronage which these appointments give each Councillor and appoint one good man 
who can employ foremen when desirable, they think it would be a still greater 
improvement. 

Our Council are divided upon the commutation method. Some hold the view, 
and I endorse it, that the abolition of statute labor and commutation entirely, 
levying a general rate suflScient to meet the appropriation as found necessary 
after the annual inspection — in the spring — would be a better way. 

In conclusion I might say we hope to have it within our means to acquire a 
road roller and crusher, and also to see a " wide tire law " within a few years. 

I have the honor to be. Sir. 

Yours truly, 

[Sgd.] George W. Bennett, 
Peterborough, 24th September, 1898. Clerk of North Monaghan. 
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left until the teams are in the pit, but is a matter for which money appropria- 
tion should be made, as statute labor can be utilized to best advantage in hauling 
the gravel. 



DIRECTIONS FOR PATHHASTERS. 

The following directions contain in brief the elemental principles which 
should be followed in the construction of a country road. They are adapted to 
the statute labor system, and to the means and conditions which prevail in town- 
ships where more radical reform has not been undertaken. Councils in the 
majority of cases would obtain better results from'their statute labor by distribut- 
ing freely among the ratepayers, prior to the time of performing road work, copies 
of such a list of instructions. 

1. Every good road has two essential features : 
(a) A. thoroughly dry foundation. 

(6) A smooth, hard, waterproof surface covering. 

2. The foundation is the natural sub-soil, " the dirt road," which must be 
kept dry by good drainage. 

3. The surface covering is generally a coating of gravel or broken stone, 
which should be put on the road in such a way that it will not, in wet weather, 
be churned up and mixed with the earth beneath. That is, it should form a dis- 
tinct coating. 

4. To accomplish this : 

(a) The gravel or stone should contain very little sand or clay — it should be 
clean. 

(6) The road should be crowned or rounded in the centre so as to shed the 
water to the open drains. 

(c) Ruts should not be allowed to form as they prevent water passing to the 
open drains. 

(d) The open drains should have a suflBcient fall, and free outlet so that the 
water will not stand in them but will be carried away immediately. 

(e) Tile under drains should be laid wherever the open drains are not suf- 
ficient and where the ground has a moist or wet appearance, witji a tendency to 
absorb the gravel and rut readily. By this means the foundation is made dry. 

5. Do not leave the gravel or stone just as it drops from the wagon, but 
spread it so that travel will at once pass over and consolidate it before the fall 
rains commence. 

^[^ 6. Keep the road metal raked or scraped into the wheel or horse tracks until 

-^ i>iisolidated. 

'**m 7. Grade and crown the road before putting on gravel or stone. 

f 
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8. If a grading machine is available, grade the roads which you intend to 
gravel before the time of statute labor, and use the statute labor as far as possible 
in drawing gravel. 

9. A fair crown for gravel roads on level ground is one inch of rise to each 
foot of width from the side to the centre. 

10. The road on hills should have a greater crown than on level ground, 
otherwise the water will follow the wheel tracks and create deep ruts instead of 
passing to the side drains. One and one-quarter inches to the foot from the side 
to centre will be suflScient. 

11. Repair old gravel roads which have a hard centre but too little crown, 
and which have high square shoulders, by cutting off the shoulders, turning the 
material outward and placing new gravel or stone in the centre. Do not cover 
the old gravel foundation with the mixture of earth, sod and fine gravel of which 
the shoulders are composed. The shoulders can be most easily cut off by means 
of a grading machine. 

12. A width of twenty-four feet between ditches will meet most conditions, 
with the central eight feet gravelled. 

13. Wherever water stands on the roadway or by the roadside, or wherever 
the ground remains moist or is swampy in the spring and fall, better drainage is 
needed. 

14. Look over the road under your charge after heavy rains and during 
spring freshets. The work of a few minutes in freeing drains from obstruction 
or diverting a current of water into a proper channel may become the work of 
days if neglected. 

15. Surface water should be disposed of in small quantities ; great accumu- 
lations are hard to handle and are destructive. Obtain outlets into natural water- 
courses as often as possible. 

16. Instead of having deep open ditches to underdrain the road and dry the 
foundation, use tile. 

17. Give culverts a good fall and free outlets so that water will not freeze 
in them. 

18. In taking gravel from the pit, see that precautions are taken to draw 
only clean material. Do not let the face of the pit be scraped down, mixing clay, 
sand and turf with good gravel. There is a tendency to draw dirty gravel as it is 
the easiest to handle. 

19. Gravel which retains a perpendicular face in the pit in the spring, and 
shows no trace of slipping, is generally fit for use on the road without treatment. 
Dirty gravel should be screened. 

20. Plan and lay out the work before calling out the men. 

21. When preparing plans keep the work of succeeding years in view. 
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22. Call out for each day only such a number of men and teams as can be 
properly directed. 

23. In laying out the work estimate on a full day's work from each man and 
see that it is performed. Specity the number of loads of gravel to constitute a 
day's word. Every wagon box should hold a quarter of a cord. 

24. Make early arrangements for having on the ground when required, and 
in good repair, all implements and tools to be used in the performance of statute 
labor. 

25. Do all work with a view to permanence and durability. 



THE BEST USE OF STATUTE LABOR. 

Experience, wherever statute labor has been employed, has shown that it can 
usually be made most productive of good when used in teaming. Without a great 
deal of friction, wagon boxes of a fair size can be insisted upon, and honest loads 
drawn. Appropriations from the general funds dhould be so directed as to utilize 
as much of the statute labor as possible in this way; they should provide for the 
preparation of road metal; that is, the crushing of stone or the screening of gravel, 
or whatever preliminary treatment is needed to provide a good metal. It is better 
that a grading machine should be used on the road some little time before the 
gravel or broken stone is applied, and this is a matter which can be profitably 
attended to by the council. Draining, or a major part of it, and the construction 
of culverts are details which should be looked after, independently of statute 
labor. Townships which can anticipate statute labor by preparing the gravel, 
grading the roads with improved machinery, and constructing culverts and drains 
out of the general funds, using the statute labor in loading the wagons, teaming 
and spreading the metal on the roads, will obtain the most satisfactory results. 



GRAVEL. 



Councils very commonly give but little consideration to the matter of pro- 
curing gravel for use on the roads. Pathmasters are authorized to obtain gravel 
from a certain pit. It is paid for by the load, and the teamster performing statute 
labor is left to decide the size of the load and quality of the gravel. In the per- 
formance of statute labor horses are treated very mercifully, the smallest and 
oldest wagon is used, the laborer is "working for the Queen," and the result 
usually is that the owner of the pit obtains for half a load of boulders and turf, 
the price of a load of clean gravel. The only fair way to buy grayel is to pur- 
chase the pit outright. Test pits and borings can be made, and the quality 
and quantity of gravel obtainable estimated therefrom. Buying gravel by the 
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lottd in Kke baying water by the bocketfuL Cases have ocearred in which the 
money received tor the gravel in a pit in the comer of a farm has amounted to 
enoagh to pay for the entire farm. 

If the waate in this way ended with the extravagant amount paid for Uie 
gravel, the amoant would be comparatively small. The great difficulty arises 
from the fact that the money that can be spent for gravel is limited to a certain 
amount If only half a load is obtained for every fall load paid for, only half the 
possible extent of road is graveUed and the roads suffer in consequence. 

The gravel used should be clean, free from day and sand, and if these are 
mixed with it in any quantity the gravel should be screened. If large stcoies or 
boulders are contained in the gravel it is a good plan to place a stone crusher in 
the pit and pass all the material through it By having a rotary screen attached 
to the crusher the dirt and sand will be removed. Too much strees cannot be 
placed on the necessity for clefm material. There is usually enough dirt on the 
road before the gravel is put on without going to the trouble of drawing it from 
the pit 

Some townships are wasting an enormous amount of gravel, and in a few 
years will have to face a serious difficulty — that of finding a substitute. There 
are townships now not far from that difficulty; which have for years been piling 
gravel on badly drained, badly graded, badly maintained roads. The immense 
hollows on many farms testify to the large amoant oi material which has been 
used, without forming in a single instance, a first class and durable road 
covering. 

Gravel placed on a poorly drained, poorly graded road, the repair of 
which is not attended to at the proper time, is quickly rutted, and in the wet 
seasons of spring and fall, is mixed with the soil beneath, its usefulness as a road 
covering being thereby largely lost But on the other hand, when the road is 
well drained, and graded, and the gravel is so laid upon it as to form a distinct 
coating, and ruts are repaired as rapidly as they form, the life of the gravel is very 
much extended. 

There is a mile of road in a township of Western Ontario, which was first 
gravelled fifteen years ago, has had very little expended upon it since then in 
comparison with other roads in the vicinity, and is in splendid condition to-day 

The road is on clay loam having moderately good natural drainage. The 
roadway was graded and the ordinary open drains provided at the sides. Gravel 
was placed in the centre, dropped from the wagons in the usual manner without 
spreading. 

An old man who lived on the road, having little else to do, was employed B, 
the pathmaster for a small amount to work on the road. He took an interest in^^ 
his work, kept the drains open; year by year as a new line of gravel was added 
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he spread it so that traffic at once passed over it instead of turning to the road- 
side, ruts were made in the loose material, but with a rake he brought the gravel 
back until the wheel tracks were like a line of steel rails, hard and solid. 

This work was done fifteen years ago, but the road, as has been stated, is 
to-day the best in the township in spite of the fact that less gravel has been 
placed on it. A little extra labor has thus eflfected a saving of gravel, which if 
extended to the whole township would double the life of the gravel pits now being 
rapidly exhausted. 



THE ESSENTIAL FEATURE OF A GOOD ROAD— DRAINAGE. 

The essential feature of a good road is good drainage. This is true in all 
climates, but it becomes absolutely imperative in Canada where rains are heavy, 
at seasons almost continuous, and attended in the winter, autumn and spring 
seasons with severe frost, snow and slush. Every rule has its exception it is 
frequently said, but the maker of roads can safely follow the principle under all 
conditions, that drainage cannot be too perfect : that where drainage is perfect 
there is a perfect road. 

On first sight this statement may seem exaggerated. The impression has so 
long existed that, if we get a surface of gravel or broken stone piled on a ridge of 
earth we have built a road, it is difficult to adjust our minds to other principles. 
No doubt working with this object, many fairly good roads have been produced, 
but they are, in a measure, the result of accident rather than reasonable and clear • 
headed design. When roads are built with the fundamental purpose of doing so 
by securing perfect drainage we will be on the most direct and shortest route 
towards securing good roads. Much unnecessary labor and money will be saved, 
as well as much disappointment and dissatisfaction. 

Doubtless the dweller in the country of sand will be inclined to think lightly 
of this advice, for he knows that, in wet weather, not too wet, his roads are at 
their best. He will be inclined, if he has never lived on clay lands, to think that 
advocacy of road building with such an object is a false doctrine. Yet even on 
sand lands the principle of good drainage is the principle of good roads. 

An essential part of good drainage is to attend to the shape of the road sur- 
face. This must be crowned or rounded up towards the centre. The shape of 
the road will tend to throw off to the side, the water as it falls in rain, and the 
water of melting snow. 

In addition to being crowned, the surface must be smooth ; that is, free from 

ruts, wheel tracks, holes and hollows. If these exist on the surface of the road, 

^. instead of being thrown to the side the water is held back, is absorbed into the 

jjj^^TToadway which softens and yields readily to the wearing of the wheels. Like 

\edi ^^^ water poured on a grindstone, so the water on a road surface assists the 
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grinding action of wheels. When the road is wet the holes and ruts rapidly 
increase in size, wagon after wagon sinks deeper, until finally the road becomes 
utterly bad and perhaps impassable as we so frequently find Canadian roads in 
late fall and early spring. 

In order to provide for a smooth, round roadway, that will remain so in wet 
weather, it is necessary that the surface of the road be hardened with some stony 
material, and for this we use gravel and broken stone. By resisting wear, ruts 
and hollows do not form readily, or when commenced they do not increase with 
such great rapidity. 

Having crowned the road and made it smooth, having placed on it a cover- 
ing of metal to harden it, and assist in keeping it so, it is necessary to dispose of 
the water which flows from the travelled roadway to the open drains at the road 
side. These open drains must have an outlet to which the water flows readily 
and freely. Drains which have not a good fall and free outlet, which merely 
catch the water and hold it until it sinks into the earth, are of little service to 
the road. The reason for this points to another of the main features of good 
drainage. 

That is, it is not suflBcient that we crown the surface, make it hard and 
smooth, and carry away the surface water in open drains at the side of the road. 
It is absolutely necessary that the natural earth sub-soil which we crown and 
coat with stone shall be kept dry ; for to keep the sub-soil dry is to keep it firm 
and strong to support the load. This metal, as we have said, resists wear ; the 
natural earth underneath has to support not merely the load but the surface 
material as well. It is therefore, as previously pointed out, of prime importance 
that the water caught by the side drains shall be carried away immediately^ 
before it can sink into, and soften the road foundation. 

More than this, not merely must the surface water be carried away quickly 
before it can sink into the soil, but underdrainage must frequently be resorted 
to. In many sandy and gravelly localities and even in clay districts, nature 
sometimes provides suflBcient natural underdrainage, but more frequently we 
find low, wet sections where the water line must be lowered by means of tile 
drainage. A tile drain under each open drain is, in nearly every ca.se, the best 
plan to pursue where underdrainage is needed. 

The vast good which can be accomplished by means of tile underdrainage 
on the roads has been too long overlooked in Canada. Agriculturalists who have 
used tile underdrainage on farm lands, will be able to better understand its action 
on the roads. Just as there are lands which are useless for farming without 
underdrainage, so there are roads which are useless without underdrainage. A 
dry sub-soil can support any load. But with a wet and consequently weak sub- 
soil, the road metal is at once forced down and buried in the mud, while the mud 
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rises to the surface. And so, for want of a firm, dry foundation, the crown of the 
road is destroyed, the stone is mixed with the mud and the surface becomes soft 
and rough, easily worn, and surface drainage is thereby interfered with. 

Here, then, we have, in brief, the principles of roadmaking, which resolve 
themselves essentially into a matter of good drainage. A smooth, hard, rounded 
surface thrown the water to the side drains and the side drains carry it quickly 
away. The metal covering is both a roof and floor ; a roof since it sheds the 
water to the side before being absorbed into the sub-soil beneath ; a floor, in so 
far as it resists wear. The underdrainage of the roadway provides a firm, dry 
foundation, and so, in our structure, we have provided foundation, floor and roof, 
all by means of good drainage. 

Sand, unless in a low section, seldom requires underdrainage, but with a 
good road covering of gravel or stone frequently makes the strongest of roads — 
so also with gravel. Clay is most frequently in need of underdrainage, partic- 
ularly in low and swampy districts. But in every class of soil, at every season 
of the year, the water line should be kept three feet below the surface of the 
road. If nature does not do this, then artificial means, tile underdrainage, 
should be resorted to. 

It is by means of good drainage that we provide against the action of frost 
on our roads. Frost can only be destructive where there is moisture. The 
upheaving action of frost on soil is caused by the presence of water. Water 
expands on freezing and forces the soil upwards ; when thawing takes place the 
ground is left spongy and wet, and the roads " break up." Keep the roads dry 
and they will not break up. Our energies then, in the making of good roads, 
must be directed to the essential feature, good drainage. 

When the road is kept dry by drainage the only care required is to see that 
the actual wear from the grinding of wheels and hammering of horses hoofs is 
repaired as it appears. This wear is but a trifle compared with the injury caused 
by wheels sinking into a wet and saturated subsoil. 

By keeping in view the one principle " drainage," the reason for nearly all 
the steps in constructing and repairing a road at once becomes apparent, and 
work can be better adapted to all peculiar and unusual circumstances which 
arise. 

One great lack in the present system of caring for roads is the little atten- 
tion to repairs. Repairs should be made as soon 8ts the signs of wear appear. 
Otherwise the defect grows with increasing rapidity ; and what at first could 
have been entirely removed with a few minutes work, results in extensive and 
permanent damage. The reason is generally to be foi^nd under the head of 
"drainage." The track of a single wagon, scarcely perceptible at first, after a shower 
stands full of water and softens the road at that spot. A vehicle passing along at 
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such a time, sinks farther into the softened tra3k. Here is a deeper hole to hold 
water ; soon it becomes a rut, and the rut develops into a pitch-hole. The soil 
underneath is brought up and mixed with the surface covering. The surface 
coverinsr is broken and forced down into the soil Here then is a bad road and a 
permanent weakness, the result of neglect to repair the road at the proper time, 
neglect to keep the drainage of the road in perfect condition at all times. 



THE ROAD GRADER. 

During the past season in a large number of townships of Ontario, grading 
machines were used in improving the roads. That so many different methods 
of operating these machines should be employed, points strongly to the necessity 
of laying down a uniform system for regulating this important part of the work 
of road -making in order that the best results may be produced. A road grader 
is the most necessary implement for a township to possess, and in fact, some 
townships are so convinced of this as to have invested in four machines, placing 
one in each quarter of the township. The crowning of the roadway can be done 
very rapidly, cheaply and perfectly, by their U3e. To depend upon manual work 
for the first grading of roads, and the repair of others that require re-shaping, is a 
useless waste of labor and money. But these machines in the hands of inex- 
perienced men, are often made to injure rather than improve the road. 

The operator must know how a road should be made, and how the grader 
should be worked in order to make each road with the least expenditure. A 
study of the different methods employed, and a talk with the different operators, 
shows that the ideas are as varied as can be imagined ; many of them are so 
ridiculous as to make one wonder why they should be tolerated by any municipal 
management. 

In one township the machine is purchased by the council, placed at the 
disposal of any pathmaster who sees fit to take it from the railway people, and 
of any other pathmaster who cares to take it from one beat to another. These 
men may have then seen the machine for the first time and know nothing what- 
ever about its mechanism or how it should be operated. 

The directions specify the number of teams for ordinary soil. The horses 
are attached and if they do not provide suflBcient power others are added. The 
blade is plunged into solid clay full tilt as if the whole object was to determine 
its strength or test the merits of the different teams engaged. 

Each pathmaster is permitted to plan the work to suit his own ideas, and 
these usually differ from those of the pathmaster of the next beat. The width of 
grade differs from 15to 45 feet in the same township, and sometimes in the same bea*L ^ 
The amount of crown which should be given is, of course, arbitrary, and extends 
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from the flat and useless, to the ridiculous and dangerous. Roads are often 
graded higher where the crown is already suflScient, and occasionally the machine 
is used for ungrading a piece which is already properly made. 

Another plan is for the council to hire the operator, the beats requiring his 
services to furnish the necessary teams, the work to be done according to the 
direction and dictation of the pathmaster, thus making the operator simply a 
part ; the operator to be employed for the season's work only, and in fairness to 
others, the job must be passed around, so that he cannot expect to be hired for 
more than one season. 

Sometimes the council employs the operator and one team, the beats 
using the machine to furnish the remaining team or]| teams. Where 
the township is divided into four wards or sections, one man and one team is 
sometimes employed in each ward so as to distribute the honors and patronage, 
these men to have charge of the machine in their respective wards. In townships 
more advanced in this work, the operator and two teams are employed by the 
council, he to appear when called on at any beat in the township even if he has 
to pass from one side of the township to the other. He is given no plan to follow 
no directions, but is supposed to exercise his best judgment in the performance of 
the work ; except where his judgment may conflict with the idea of the path- 
master, in which case the pathmaster rules. 

Under all foregoing plans, no attempt is made at operating the machine 
during the early part of the season when the ground is in a fit condition, and 
when the work can be easily and properly performed ; but the machine must 
remain idle awaiting the statute labor season when, as a general thing, especially 
in clay sections, the soil is baked so hard that perfect work cannot be done and it 
is unreasonable to expect satisfactory results. Often this work is commenced 
just when these roads are becoming serviceable and are ruined for the remainder 
of the summer. In such cases the investment is unprofitable, the labor is wasted, 
the roads are injured, farmers are deprived of services which are urgently re- 
quired at this important season on the farm ; and the benefits which would result 
from improvements upon the roads, if such labor was expended at a proper 
season and under suitable plans, is lost to the community. 

The chief mistake in the use of a grader, and one which has caused a great 
deal of harm, is the covering of old gravel roads with the earth from the should- 
ers, in order to crown the road. This soft material at the edges of the road, clay, 
turf and washings from the road, is precisely what is not wanted on the travelled 
track. But this stufl* is precisely what inexperienced men insist on putting on 
the road. These square shoulders are, of course, objectionable and should be cut 
off", as they interfere with drainage ',. i^ut they should be thrown outward, across 
the ditch if necessary, and then the best gravel or stone obtainable should be 
used to crown the road and form the track. The reverse of this, rounding up 
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the roads with the material from the edges of the gravel roads has utterly de - 
troyed many fairly good gravel roads. It appears almost necessary to let people 
(Jestroy a few roads in order to show them what ought not to be done, and so 
convince them as to what should be done 

A proper plan to adopt would be as follows : — 

L Prepare a complete plan of the township, showing all road allowances, 
watercourses, bridge;?, etc. 

2. Classify these roads according to their importance, dividing them into 
(a) main roads, {?)) roads of moderate travel, (c) roads of least travel. 

3. Prepare a proper ^specification fully describing the roads according to the 
above cl ass ili cation, setting forth the width of roadbed, plan of drainage, amount 
of crown, kind of material to be used as a covering, whether gravel or broken 
stone, depth and width to which it should be laid, how the material shall be pre- 
pared and applied, etc, 

4. The grading machine should be owned by the township, one man should 
be employed to have charge of and operate the machine, and he should be a fixed 
resident of the municipality in order that his services may be retained for a 
number of years. He should be thoroughly practical and have some mechanical 
knowledge. He should be provided with a copy of the above specifications, and 
each spring, with a committee of the council, should examine the roads and deter- 
mine the portion to be graded, as far as possible extending the work of previous 
years^ securing continuity and uniformity in all work. 

5. The operator should hire a suflBcient number of teams to work the 
machine, and the same teams should always.be employed in order that they ^ay 
become accustomed to the work. 

6. Where roads have already been gravelled, but the surface has become 
flattened by traffic and other causes, they should be carefully examined by the 
council, and all needed improvements can be then specified. As far as possible, the 
old gravel or stone roadbed should be preserved, and, except in cases where it is 
absolutely necessary to raise the grade, no earth should be placed upon it. But 
the shouldei's should be cut off, turned outward and removed, and a new coating 
of metal applied to the centre of the road. 



ROCK CRU5HERS. 



Good roads and streets cannot be made perfectly and economically without 
the use of proper implements and machinery. In many municipalities gravel is 
aearce, and what is to he found is of very inferior quality, while stone for macadam 
can be easily and cheaply procured. In its natural condition the stone is useless 
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for streets, but properly broken, makes excellent material. For this work a ro^^k 
crusher is required. Municipalities in Ontario are realizing tJiis, and many have 
purchased complete outfits and are doing excellent work. 

The cost of these crushers depends largely upon the capacity of the machine. 
The smallest make is usually chosen on account of its cheapness and without 
regard to the amount of work it will have to perform. The smallest machines 
are intended for township work, where they have to be constantly moved alx>ut, 
and where the work at each point is not very great. With 
careful handling and not overcrowding, these machines, 
with necessary repairs, will answer for a number of 
years. 

For city or town work, where a large quantity of 
material is required, it is a mistake to purchase a small 
crusher. The breaking of stones is a very severe test 
on machinery, owing to the varying character of the 
material ; and ample capacity, so that the work can be 
done with perfect ease, is necessary. A crusher of ten 
cubic yards per hour run only at three-quarters its 
capacity, is the most serviceable and economical machine 
for most towns and cities. The extra cost incurred will 
prove a profitable outlay when the expense of mainten- 
ance and operation is considered. 

There is frequently more than one way of doing a 
thing, but there is usually only one way which is the best 
way. To discover that one best way, even in doing so 
simple a thing as breaking stones for roads, generally 
requires some thought, knowledge and experience. 

For example, some municipalities still cling to the 
oldtime method of breaking stone for roads, by the use 
of hammers and worn-out men who are pensioners on the 
municipality. There may be cases in which such a metliod is satisfactory, but 
they are very rare. Good labor is cheaper at any price. 

In stone-breaking, there is no better laborer than a well-built, well -designed 
stone crusher. To operate the stone crusher, power is required however. Some 
municipalities, for this work, use an expensive steam roller attached to the 
crusher. The roller is made for one purpose, for compacting the metal in a road. 
To operate the motive machinery at so high a speed as is retjuired for a stone 
crusher, to subject it to the jolting strains of a crushtrj cannot but be very 
injurious to the roller. Of greater moment, perhaps, is the fact that the roller is 
unpr6tected from the dust created in crushing the stone, thereby causing^ great 
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wear. Thia^ illtreatment of fan^ expensive roller will tend to destroy it very 
rapidly, the resulting depreciation being very great, varying, of course, according 
to the extent to which it is so used. 

The cost of operating a steam roller for power (in addition to the deterior- 
ation of the roller), will cost about $2.50 per day for fuel, and $1.50 per day for 
an engineer. 

Better than this is to purchase a separate engine which can be operated for 
about the same ^daily outlay $4. The value of the engine being much less than 
the steam roller, the resulting loss from depreciation is not so great. Some 
municipalities have 'purchased second hand engines which have been used on 
threshers, for $250 and $300, and which have rendered very efficient service. 

The town of JBerlin, however, has one of the most economical sources of 
power in the Province. An electric motor, receiving power from the local 
electric plant, does the work for $1.75 per day. The motor which cost $250, is a 
small piece of;machinery, requiring little care other than oiling and " pushing the 
button," when ^ power is to be turned on or off. The motor is of very simple 
design, is protected from dust and weather by a small wooden covering, so that 
loss from depreciation^^is very slight. 

A number of the American States have in various ways experimented with 
the employment of convicts in road-building, New York, North Carolina, and 
California being perhaps the chief. There are objections to having the prisoners 
employed immediately upon the roads in such work as draining and grading, 
objections which the majority of Canadians will readily appreciate. There are 
few who desire to see, in public, anything resembling chain gangs, guarded by 
armed keeper& 

The spectacle is 'a degrading one, and can result in no good to the prisonera 
The law has no part in avenging crime, but in preventing it. To elevate the 
criminal is the righteous and highest aim of justice. To publicly humiliate can 
have no such influence. 

There is, however, a manner of employing convicts, behind the prison waDs, 
which will at once give them healthful employment, take them away from com- 
petition with honest labor, and result in benefit to the roads. This is in the pre- 
paration of road material Milton, Cornwall, and we believe otherfcountyf gaols 
already employ the prisoners in this way, the stone being conveyed to the gaol, 
and broken with stone hammers. Much more, however, could be accomplished 
if stone crushers were used, and the broken stone supplied free, if necessary, for 
use on country, as well as town roads. 

Where stone or gravel for road metal is not readily available it can be fre- 
vently shipped a considerable distance by'rail at a reasonable rate. Complete 
crushing plants are now operated and have been in operation for the past few years, 
at St. Davids, near Niagara Falls, and at Hagersville. Considerable rnaterial is 
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being supplied to different municipalities by these quarries. In we.stern Ontario 
gravel and stone in many sections, is scarce, but a large crualiing plant has been 
placed in the quarry at Amherstburg, from which an ample supply for all such 
sections may be obtained. The railway companies are all disposed to grant 
reduced rates to municipalities on material required for roadmaking* 

It would be advisable for municipalities without road metal to obtain prices, 
and strive to divert as much as possible of their annual appropriation for the 
purpose of providing such material, leaving the statute labor or other expen, 
diture for hauling and placing it. Many municipal councils consider this 
too expensive an undertaking, to even consider, but would be surprised to find, 
taking all things into consideration, how cheaply roads can be made in this 
way. 



" A STEAM ROLLER AN ABSOLUTE NECESSITY." 

The usefulness of a steam roller in the construction of broken stone roads, 
has been fully commented upon in previous reports. An article under the above 
title appeared recently in the 'Brantford Expositor/ fully corroborating from 
entirely independent sources, and in an entirely independent manner, all that has 
been urged with respect to steam rollers, and is moat instructive. The article 
indicates, too, the widespread interest taken in street improvement, and is as 
follows : — 

" The 'Expositor' makes no pretence of being a scientific expert in the matter 
of road-making, but is prepared to accept experience both in this, and in other 
lands, as determining that a steam road roller is an absolute neceaaity in the 
economical construction of macadam roads, and in their repair. This is abundantly 
demonstrated by the fact that in countries, and municipalities, where the best 
nGiacadam roads are to be found, this appliance is always present, 

"In our own Province of Ontario the movement in favor of good roads has 
been advancing rapidly, and simultaneously there has been a demanfl for proper 
machinery. The following cities and towns have purchased steam rollers :— 



Toronto 


London 


Hamilton 


Chatham 


Stratford 


Berlin 


Gait 


St. Catharines 


Niagara FaDs 


Ottawa 


Brockville 


Woodstock 


Owen Sound 


Kingston 





Peterborough council has decided to make the purchase, and in St. Thomas a 
steam roller is owned by a contractor. 

" The very fact that almost every Ontario municipality occupying a similar 
position to Brantford is in possession of this valuable aid to good roadmaking 
afFi>rd8 strong evidence that such an appliance is an absolute necessity for this 
city. 
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" The purchase of a steam roller was one of the strong recommendations made 
by 3Ir. Campbell, the Provincial Road Commissioner, in his report of the 30th 
October, 1897. on Brantford streets, and the same excellent authority in a letter 
to the editor of this paper of recent date says : 

«» SiE, — Your favor of the 11th inat., making enquiry as to the utility of siieam rollere, wai 
duly received. 

'*From the list which I sent you, you will see that Brantford is one of the few cities in 
Ontario which does not own or use a steam roller in the building and maintaining of streets, and, 
in fact, very few of the larger towns are without such an implement. 

** I am satisfied that every municifMdity using a steam roller will unhesitatingly say that it 
is indispensable in the proper construction of streets. No one with any experience in street- 
building will assert that the work can be done with any degree of satisfaction without a roller. 

** In building streets, as in any other class of work, proper implements are necessary to 
to secure perfect and economical results. Without a roller the practice is to excavate and grade 
the roadbed, then dump the gravel or broken stone on this son foundation. The materiid not 
being compressed will yield to the wheels, rut, separate, and roll about. To prevent this in a 
degree, sand, cinders, or other foreign material is mixed with the stone and spread over its 
surface, to fill the voids and act as a * binder/ This, however, is only temporary work, and lays 
the foundation for most expensive maintenance, besides proving a very unsatisfactory roadway. 

**The sand, ashes, cinders, etc., placed on the surface grinds into dust in the dry weather 
and becomes unbearable if not constantly sprinkled, and this is difficult to do without* convert- 
ing it several times a day into a body of mud. 

** The extra sprinkling is a considerable item of cost, and the mud created is very annoying 
to the users of carriages and bicycles, as well as being injurious to these vehicles. 

* * This foreign material in the body of the roadbed attracts moisture at wet seasons, tamB 
into mi>d, and the bond between <-he stones is broken, causing them to yield to traffic and turn 
into ruts and holes. This mud churns to the surface and yields a very heavy crop every season, 
which must be scraped up and carried away. 

** In a properly constructed road, after the excavation is done, and before any stone ia placed 
upon it, the foundation should be rolled until perfectly solid. Upon this the broken stone 
is placed. This stone should be graded by the screen attached to the crusher into three differ- 
ent sizes, the coarsest beino; placed at the bottom of the road atid the finest at the surface. In 
crushin<; the stone, a large quantity of fine stone dust is created, which is removed by the screen, 
and only this dust should be used for the binder, a sufficient amount of it to fill the voids being 
scattered over each layer of stone placed on the road and also on the surface. 

** Each layer should be rolled sufficiently to set the stones in place, and after the final 
coating is put on, the rolling should be continued until every stone is firmly set and' the mass 
perfectly consolidated. Each layer should be sprinkled with water before rolling so as to wash 
the stone dust into the crevices. In this way a road is made of proportionate thickness and 
uniform strength on an unjdelding foundation, impervious to water, with a smooth, hard surface 
which will reiMlily shed the water and distribute wear and traffic uniformly. 

'* It is the only way to construct a macadam road in the cheapest, most efficient and 
economical manner. It can at once be seen that this cannot be accomplished without the use of 
a heavy roller. For city work, such a roller should be about fifteen tons in weight. 

'* In constructing a macadam street, the stones are broken into cubical fragments and placed 
to such a depth as may be required to withstand the traffic. If this stone is dumped loosely on 
the road each stone lies separately, there is no proper union of the mass, and in wet weather 
the water passes through the stone as through a sieve, enters the foundation and converts it into 
mud. The traffic then settles the stone into the weakened foundation, forcing the mud through 
the voids to the surface. 

** Whereas, where a roller is used, its repeated operation over the surface of the <*()ne J 
causes each cubical block to find its place among the cubes below it, forming a perfect combinu^ 
tion. keeping them together and filling the voids. By the aid of sprinkling and pressure, the 
whole is cemented and forms a perfect sheet of clean material, almost equal to solid stone. 

'* For the sake of appearance and cleanliness the principal streets in the business part of. 
Brantford should be paved with a more substantial material, such as brick or asphalt, but th 
standard pavement for Brantford, as well as other cities and towns in Ontario, shotdd be proper! 
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constructed broken stone roads. Your city now owns a crusher, but the uaefuhiess of this valu- 
able machine is largely lost for the want of its complement, the heavy roller. By providing 
this you will have made an important step towards the improvement of your streets. 

'* As the use of heavy rollers in street construction in Ontario is of recent date, it will be 
interesting for you to obtain, as you contemplate, the experience of other towns and cities 
using them.'* 

" The ExpositOt, as Mr. Campbell indicates in his letter, did take steps to 
obtain the opinions from cities and towns which already own steam rollers, and 
in no instance was a reply unfavorable to their use obtained. On the contrary, 
all the authorities were in agreement that good roads could be obtained in no 
other way. We append the replies thus far received : 

From C. H, Rtist, City Engineer of T9ronto : 

*'DeabSir, — In reply to your letter of the 11th inst., it is impossible to make a good 
macadam road without the use of a steam road roller, and, if the city of Brantford is building 
macadam roads, I know no better investment for their money than a steam road roller." 

From E, G, Ba/rroWy City Engineer of Hamilton : 

'* Dear Sib, — In answer to the question asked in yours of November 12th, I would say 
that our steam road roller has given very great satisfaction. It has been in constant use since 
we purchased it, and our macadam streets have been done far better and much cheaper than 
heretoford without the roller. In picking up rough macadam streets it has done as much wOrk 
in a day as twenty-five or thirty men, and its use in rolling the foundations to receive the 
macadam is very great, making a compact bed. I cannot speak too highly of the work of the 
roller, and I can say with the utmost confidence that our city never spent money to better 
advantage." • 

From Robert Surtees^ City Engineer of Ottawa : 

" Deab Sir, — In reply to yours of the 12th asking experience of this city with steam road 
roller, I beg to state that this city has had a fifteen-ton steam road roller for the past ten years, 
and consider it one of the best investments they have made. In my opinion it is impossible to 
make good macadam roads without using a ten or fifteen-ton steam roller, and prefer fifteen- 
ton." 



From A, Ormsby Gra/ydon, City Engi/iieer of London : 

** Dear Sir, — In reply to your enquiry as to the benefit or otherwise to the city of having 
a steam roller for assisting to make good roads, I beg to say that it is not possible to make a 
good macadam road without one, and for ordinary gravel roads, the roller is of immense value. 
In my opinion and experience no corporation making gravel or macadam roads can afford to do 
without one. 

'* I have had one in use for about three or four years and have found it of great advantage, 
in fact, for a portion of the year I would be glad to haye two of them. The season is short in 
which you can use it, about six months, and we can hardly roll all the streets required to be 
rolled in that time, as there are 118f miles of streets in the city." 



From Jew. A, Bdl\ City Engineer of? St, Thomas : 

*' Dear Sir, — In answer to yours of the 12th, I beg to say that this city has no steam roller 
and has only used one under contract for laying brick pavement. All our other streets have 
been made with a five-ton horse roller, which is owned by the city. I may say that from experi- 
ence much better work can be done at less cost by using a steam roller." 

»^ From W. Bolger, City Engvaeer of Kingston : 

*' Dear Sir, — In reply to your letter of the 12th inst., I beg to state our steam road roller 
I considered the most convenient and useful article the city owns. 

*' The one we have has been in use for twelve years, and is now as good as ever. Your city 
Irould make no mistake in purchasing a road roller if you have much macadam streets. We 
rould not be without one for any consideration." 




rl?'^ 



50 PROVINCIAL INSTRUCTOR IN ROAD-MAKING. 



Fr<m, W. F. Van Bmkirk, Oiiy Engineer of Stratford : 

'* Dear Sib,— I have the honor to acknowledge receipt of your letter of the 12th in8t.,re 
experience with steam road roller. 

*' You will tind a report on the matter written by me for Mr. Campbell, Provincial Instruc- 
tor in Road Making, in his report for 1897. 

** I am of the opinion that good macadam, gravel or earth roads cannot be made without a 
roller, but it should be borne in mind that a roller itself will not make*good roads. It is like 
any other machine, requires skilled labor to operate properly, and intelligent management to 
secure the best results. 

** The work done here on old gravel roads has been satisfactory, and has been done at a 
low cost. Old gravel roads have been torn up, regraded and thoroughly consolidated, making 
as good roads as could be made for four times the cost without the roUer. 

** A roller is necessary for the repair of reads, as new material can be so easily incorporated 
with that already in place. 

** I was greatly amused at the ideas of the laborers at the time the roller was purchased 
here. They were of the opinion that the machine would not do the work that they had been 
doing, and opposed purchfwe for that reason. 

*' I consider a steam roller a necessity for any town doing road work by day labor. The 
question of weight necessary should be left to the engineer and not to the agents of the firms 
wishing to sell machines. The engineer wUl know what weight is best for the class of soil and 
material available, and as he will be held responsible for work done, let him choose the machine 
he wishes. This is important." 



From George A, McMtdlen^ Toimi Clerk of BrockvUU : 

• 

" Dear Sir, — Replying to yours of 12th inst., would say that we have a fifteen-ton steam 
roller and would not be without it under any consideration. We now have street beds which 
are giving satisfaction in every way. I may also state that outside places such as Cornwall and 
Township of Elizabethtown have rented our roller with the result that they have decided on 
having rollers of their own. 

** We purchased ours from Kelly Bros., Springfield, Ohio, U.S. (firm name the O. S. Kelly 
Co.). I understand, however, that steam road rollers can now be procured from Canadian 
agents at a less price than ours cost in 1894. 

** Any further information you may require will be cheerfully given." 



From J. M. Hood, Clerk of the Town of Gait : 

*'Dear Sir, — Replying to your letter of 12th, the Town of Gait has a Bufi[isdo Pitts Steam 
Road Roller, and it has been in use nearly all summer on our streets. It is the universal opin- 
ion that we have more to show for the money spent on our streets this year than for years before 
on the old tinkering plan. We have a stone crusher and all the other appliances for making 
good roads. 

** We are especially well pleased with the roller. It is a fifteen-ton one, and in every par- 
ticular fills the bill. 

" Any further particulars will be pleased to give." 



From John Robinson, Clerk of the Town of Niagara Falls : 

** Dear Sir, — In reply to yours of 12th, I have no hesitation in saying that the steam 
roller lately purchased by the town of Niagara Falls has materially contributed to the making 
of good streets. The steam roller was bought in the latter part of 1897 from the Bufblo Pitts 
Company and has given perfect satisfaction. This year the town bought a stone crusher, and 
with these two machines has made the road along the riverfront the best road we ever had in 
the town. After seeing the woik of the roller and crusher I do not think there is a man in town 
who would consent to do without them." 
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Fvom H. Alettei'y Town Clerk of Berlin : 

** In reply to your letter of 12th inst. , I beg to say that how to make good permanent 
macadam roads without a roller is beyond our comprehension. We are just now using our 
roller on one of our leading streets, which street we constructed in manner following : 

*' (1) Lay four inches cobble stones. 

*' (2) Lay four inches coarse crushed stone. 

** (3) Lay four inches fine crushed stone. 

' ' (4) Lay one inch dressing (fine gravel). 

" This street is partly finished and we are all of the opinion that ,we have an Al street in 
every respect. 

** We have nothing to show for the vast amount of money spent on our streets heretofore 
without the use of a roller. 

** We have also been using our rollers on old worn-out streets by way of picking up and 
rolling down roadbeds with quite satisfactory results." 



" The Expositor has withheld no letters it received in reply to its question; it 
has given every letter precisely as it was received. Such an emphatic endorsatioii 
of the use of the steam roller cannot be safely disregarded by any thinking 
elector, particularly by one who is anxious, as all should be, to see that proper 
return is secured for the money expended on our streets, and that the city in 
which we take so much pride shall fully deserve, in all respects, the claim we are 
continually making for it of being progressive and up-to-date. It is false economy 
to work with poor tools, and this applies to the making of corporation streets as 
it does to everything else. A steam roller will pay for itself many times over, 
and the investment cannot be made too soon. 

" We are satisfied that if the ratepayers of Brantford had been seized of all 
the facts when they voted upon the steam roller last summer, the result would 
have been vastly diflFerent. It would probably have been different as it was, had 
not two other by-laws, one for a very large amount, been submitted at the same 
time, and thus created a certain amount of hesitancy lest expenditures were being 
pushed forward too rapidly. We are convinced at any rate that a mistake was 
made at that time which cannot be too soon corrected, and that it will pay the 
Council to borrow a' steam roller rather than continue as we have been doing in 
the past. It is worth considering, indeed, if another by-law should not be sub- 
mitted to the electors in January next, and we feel satisfied that if this be done 
the proposal will carry by a good majority." 



THE WEIGHT OF THE ROAD ROLLER. 

There are different kinds and classes of rollers. The horse roller weighing 
six or eight tons, will do fairly well if a steam roller cannot be afforded, but the 
horse roller is not sufficiently heavy and has to be used much longer on a given 
section than has a steam roller to produce the best results. The feet of the 
horses, in exerting sufficient strength to move the roller, sink into and disturb 
the road metal, and thereby injure the shape and quality of the roadway. 

There is danger, on the other hand, of having a steam roller which is too 
heavy. A very heavy roller will sometimes sink into light or loose soil, force it 
ahead and create a mound over which it cannot pass ; this, however, may some- 
times be overcome by spreading over the .surface of the soil being rolled, a thin 
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coating of gravel' The same result will sometimes occur with an excessively 
heavy roller on a layer of loose stone. The heavy roller is more liable, too, to 
injure underground pipes, catch-basins, culverts, bridges, or disturb sidewalks. 

For these reasons a roller exceeding ten or twelve tons in weight, in some. 
localities where the soil is of a loose or sandy nature, is frequently not desirable 
In districts where the natural soil is gravelly or of a stiff clay, a heavier roller 
may be operated successfully, but some municipalities have found it necessary to 
use a light horse roller in consolidating the sub-soil and first layers of stone. 

Nor, if the stone used in the construction of macadam streets is of a soft 
nature, is a heavy roller say of twenty tons desirable even in the finishing 
courses, as the crushing effect has been found in some cases to crumble and pul- 
verize the stone rather than merely consolidate it. 

For new work, in which the dirt foundation must be rolled, a weight of 
twelve tons is generally the most serviceable ; but for picking up an old roadway 
and reconsolidating it or for finishing a new work, fifteen tons is better. Where 
a town is to own only one roller it will be advisable to consider very carefully 
the work to be done before purchasing a roller of over twelve tons weight. 



REPAIRING WITH A ROLLER. 

By proper attention and repairs the life of a broken stone pavement can be 
made continuous. The surface can be frequently rolled, improving it greatly. 
It can be scraped and swept as are other pavements. When it begins to lose 
shape the surface can be loosened up by means of teeth attached to the roller, a 
light coating of new metal applied, and then rolled down as well as when new. 
It If by such means as these that broken stone roadways can be made more 
economical and satisfactory than any other for streets generally. This ease of 
renewal and repair is a property peculiar to macadam, which renders it most 
suitable for general purposes — that is, for residence streets. While the cost in 
the first instance may nearly equal that of cedar block, yet at the termination of 
the period when cedar block is decayed and has to be torn up and renewed, the 
macadam, if properly treated, is still in good condition. It forms a permanent 
basis, and its perpetuation is merely a matter of repair to be met by the general 
funds. Except under excessive wear or where in business sections a high grade 
pavement is necessary, broken stone pavements, by the aid of a steam roller, are 
beyond doubt the most serviceable, economical, and give the greatest satisfaction 
to the taxpayer. 

HIGHWAY CULVERT5 AND BRIDGES. 

The majority of Canadians, when visiting Europe, are impressed with the 
durability and solidity which characterizes the structures of tliat country 
Private residences are built to withstand the wear of centuries. Cathedrals. 
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public halls, libraries, and 'similar civic institutions are constructed, not merely 
for the present, but for future generationa Among the works marked by this 
durability are to be classed the public highways with all that pertains to them. 
Canada in this regard, presents a very unfortunate contrast. 

It can justly be argued that Canada is a very young country, and that Eng- 
land is a very old country ; that Canada is not a wealthy country, and that Eng- 
land is a very wealthy country. While England is, in a way, a very old country* 
yet it is not so much older than this country in the arts of civilization, which 
should teach our citizens and municipal councils the necessity for and the means 
of wisely spending money in permanent improvements. And while England is a 
richer country than Canada, that greater degree of wealth has been brought 
about, to some extent, by the very durability which we have so long avoided. 
Permanent improvements are the cheapest. Structures which need props and 
repairs within a year or two after they have been built, seem to be in a chronic 
state of starvation, with a ravenous appetite for money. Canadians have not 
yet entirely outgrown the idea that they live in a pioneer land where the needs 
of the present entirely overwhelm the future. 

In nothing is this temporary building more apparent than in our highways J 
and in no detail of our highways is it more striking than in the matter of bridges 
and culverts. At the same time there is no portion of the making of a road that 
offers more scope to the roadmaker than in providing substantial and permanent 
waterways. Instead of the handsome stone and concrete arches that span so 
many of the streams intersecting the highways of England, there are to-day in 
this country scores of wooden boxes and trusses, — flimsy, disjointed, unsafe ; the 
constant source of accident, and the bottomless pit into which councils are annu- 
ally throwing money in a vain endeavor to keep them in repair. 

Location. 

Considerable attention is generally paid to the selection of a good site for a 
bridge, and an effort is made to decide in the interest of economy, usually with a 
considerable measure of success. There is, however, a tendency to cling to the 
line, of original survey, rather than deviate the road slightly, when by doing so, 
much would be gained in lessening the 'dimensions of the bridge, securing firm 
Foundations for piers and abutments, reducing the cuts and fills at the approaches 
[)£ the bridge ; all of which, while they may not decrease materially the first cost, 
eery frequently are of the utmost consequence with regard to maintenance, and 
oaay decide for good or bad the usefulness of the entire roadway. The utility of 
\ road with respect to hauling heavy loads, is not governed so much by the con- 
iition of the best section as by the worst ; not so much by the level portion as 
by the steepest grade. Bridges, forming as they do a means of crossing valleys, 
we intimately associated with the problem of judiciously choosing between 
iirectness of route, easy gradients and details of construction. 
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The location of culverts is a matter of very cominoo error. Water should be 
disposed of in small quantities, along natural watercourses, before it gathers force 
and headway. Instead of this principle being followed, water is frequentiy car- 
ried long distances by the roadside, past watercourses after watercourse, rather 
than build a culvert or culverts to carry it away without injury to the road. 
Where culverts are needed, they should pass directly across the road and cany 
the water away from it. " | 

The size of bridge or size of culvert uivolves nice discrimination, in which ' 
local circumstances and the class of construction introduce various factors. For 
the size of waterway, no hard and fast rule can be given. Many existing cul- 
verts and bridges were at one time of suflicient size, but the clearing, drain- 
ing and cultivating of the land now permits the water after a rainfall to reach | 
the watercourse in a shorter time with increased volume, causing submerged | 
roadway and flooded roadsides, while culverts and bridges are swept away. The 
best guide to a proper size of waterway is an intimate acquaintance with the 
locality or the evidence of others who are, with respect to maximum rainfall, 
height of water line, previous experience as to floods, form and inclination of the 
stream and area to be drained, kind and condition of the soil and similar details. 
Talbot's Formula, proposed more as a guide to the judgment than as an unalter- 
able rule is at times very useful : 

Area of waterway in square feet = C ^/ (Drainage area, in acres)' . C is a variable 
co-efficient and the values given are : 

" For steep and rocky ground, C varies from f to 1. For rolling agri- 
cultural country subject to floods at times of melting snow, and with the length 
of valley three or four times its width, C is about J ; and if the stream is longer 
in proportion to the area, decrease C. In districts not affectei by accumulated 
snow and where the length of the valley is several times the width, i or J, or 
even less, may be used C should be increeised for steep side slopes, especially if 
the upper part of the valley has a much greater fall than the channel at the cul- 
vert'^ 

Waterways should be neither needlessly laige, nor of too small dimensions, 
involving on the one hand unnecessary expense for first construction, and on the 
other hand, injury to the road, washouts, expensive repairs and delay to traffic 

flaterials. 

The materials available for culvert construction in addition to timber, are 
aewer pipe, concrete pipe, iron pipe, brick, stone and concrete. Culverts are some- 
times made of one of these materials alone, or of two or more in combination. 
When the dimensions of a bridge are reached, concrete and stone abutments and 
piers, with iron or steel superstructure ; or stone, brick or concrete, alone or in 
combination, are the materials gaining favor. 
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Sewer Pipe. 

For the small culverts, sewer pipe is very economical and durable if well 
laid. To render them secure against the test of a Canadian climate, th^y should 
be laid with a good grade, and the ends protected with concrete, stone or brick 
headwalls having deep aprons. The joints should be made water tight with cement. 
These precautions will provide against the action of frost and will prevent the 
culvert being undermined by water passing along the outside of the pipe, either 
from the ends or through the joints, (/are should be taken to excavate a con- 
cave bed for the pipe to rest in, always laying the spigot ends up grade. 

The pipe at the outlet should be set flush with the surface of the ground- 
If set higher than the surface the fall of water will wash out a depression and 
will in time undermine the end of the culvert. A too rapid grade will cause the 
same result. It is frequently well to cobble-pave the outlet, where this under- 
mining action is likely to occur. 

Cement-Concrete Pipe. 

Excellent culvert pipe of concrete can be manufactured cheaply in any gravel 
pit under the immediate direction of the municipal engineer. The pipes are from 
two to four inches in thickness according to diameter ; which latter may safely 
and conveniently reach three feet, in lengths of two and one-half feet. 

The implements required are of the simplest kind. The most important are 
two steel, spring cylinders, one to set inside the other, leaving a space between 
the two equal to the thickness of the finished concrete pipe. By " spring-cylin- 
der " it may be explained, is meant such a cylinder as would be formed by rolling 
an iron plate into a tube without sealing the joint. With the smaller of these 
cylinders the edges overlap or coil slightly ; but are so manufactured that the 
edges may be forced back and set into a perfect cylinder. 

These two cylinders with joints flush are set on end, the one centrally inside 
the other and on a firm board bottom. The concrete, made of first-class cement 
and well screened gravel in the proportion of one of cement to three of gravel, is 
then tamped firmly but lightly into the space or mould between the two cylin- 
ders. The tamping-iron used to press the concrete into pla^e is so shaped as to 
fit closely to the cylinders. 

The concrete is allowed to stand in the mould for a few hours, when the 
cylinders are removed ; the outer and larger cylinder by inserting an iron wedge 
into the joint, and forcing the edges apart ; the inner cylinder, by inserting the 
wedge into the joint and turning the edges so as to allow them to again overlap, 
returning to the, shape of a coil. The outer cylinder having thus been made 
larger and the inner one smaller, they can readily be taken away, and the con- 
crete pipe is then left until thoroughly hardened. 

Just such a number of pipe as are actually required for the season's work 
need be manufactured ; the implements required are inexpensive, and the pipe 
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may be made by the municipality for actual cost, which, after a little experience, 
can be reduced to a very small amount. Culverts of concrete pipe are laid in a 
manner similar to those of sewer pipe. 

Arch Culverts of Stone and Concrete. 

There is no departure which would more enrich the highways than the gen- 
eral use of stone and concrete for the construction of bridges and culverts. They 
cost more in the first instance, but the longer life, the fewer repairs needed, the 
greater convenience, the lesser liability to accident, render them in every way 
desirable. 

Concrete and stone are the only materials with which really permanent work 
of this nature can be constructed. Bridges and culverts of rubble masonry have 
existed in Scotland and Ireland with scarcely any repairs for more than a cen- 
tury, since before the time of Telford and MacadauL Concrete bridges and 
roadbeds built by the Romans nearly 2,000 years ago are still in use in spite of 
efforts to destroy them in military operations. The cost of this class of work is 
constantly decreasing through the cheapening and improving of cement, through 
the lessened expense of procuring stone and crushing it, and through growing 
experience in the use of cement. In Scotland it is common for farmers to con- 
tract for rubble concrete bridges, provide the stone, and hire masons to do the 
work. In this way the entire expenditure is kept in the locality, among the 
people who pay the taxes, and is therefore, in spite of a slightly greater cost, not 
unpopular. Up to forty foot spans, this construction is not difficult. 

In the construction of a stone arch the first consideration is the foundation. 
The depth to which the excavation must be made will depend chiefly upon the 
span of the arch, and the nature of the natural soil on which it will rest. The chief 
object is that it shall be secure. If bed rock comes to the surface it may be safe to 
rest the base of the arch upon it without any further excavation. A firm hardpan 
may exist a short distance below the surface of the ground. But a quicksand, or 
other insecure footing,may necessitate the sinking of piles, or the placing of a wide, 
and perhaps deep, concrete base. But the foundation must be sufficient to pro- 
vide that the washing of water cannot undermine it, that the lateral thrifts of 
the embankments cannot move it, nor that the weight of loads cannot cause it to 
sink. No more definite rule can safely be given than to make the most of local 
circumstances, with always a fair margin for safety. 

Full-centre arches, that is, entire semicircles, are easily formed, possess great 
strength, and have little lateral thrust, but with wide spans, they necessarily rise 
to a correspondingly great height, and cannot always be employed. A segmental 
or flat arch will lessen the rise, but has a considerable lateral thrust which neces- 
sitates very strong abutments. A compound arch, made up of a number of 
different circles, when rightly proportioned, combines the advantages of the two, 
reducing the height, and at the same time having an excellent appearance. The 
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thickness of the arch and abutments depends upon a number of details, the chief 
of which are : the form and size of the arch, the quality of the material compos- 
ing it, and the character of the workmanship. The haunches or shoulders should 
be built from the spring of the arch half way to the top. 

With regard to the masonry, first-clasa hydraulic cement should be used. 
The arch stones should be full-bedded in cement, and each course afterwards 
thoroughly grouted. Each stone should be cleaned and dampened before being 
placed in the arch. Improperly dressed stones should be re-cut, as no hammering 
should be allowed after the stones are set. The ring-stones should be dressed 
into a wedge shape, so that they will radiate truly from the centre of the circle, 
and should be so dressed that the joints need not exceed three-eighths of an inch 
in width. The ring-stone should be of such thickness as to expose ten inches 
on the inside or face of the arch. The exterior of the arch should be flushed 
with a one inch coat of cement and the surface then smoothed off. 

Arch-culverts and bridges of cement-concrete can be more cheaply constructed 
than can masonry arches, and if careful workmanship is employed, are quite as 
serviceable. They are formed by constructing a curbing and thoroughly ramming 
the concrete into it in successive layers. The manner of mixing the concrete 
depends upon the character of the cement used, some cements being slow setting, 
others quick setting ; some will set in water, while others will not; some will 
allow a considerable portion of water to be used in forming the mortar, while 
othei* cements should be but slighly moistened. 

One feature in connection with concrete culvert work is that, with the curb- 
ing and centres in place, an intelligent workman can, by following the instructions 
of the engineer, lay the concrete. Manufacturers complain that masons, in the 
great majority of cases, entirely disregard the instructions given them with 
respect to the mixing of cement, and follow their own medods of mixing common 
mortar ; while a man totally unaccustomed to work of this description will obey 
instructions carefully and minutely. Concrete cannot be mixed and put in place 
like common mortar, and by overlooking this fact, much concrete work has failed 
and has brought the material into disrepute in some localities. 

Bridge Abutments. 

The most substantial substructures of bridges are of either stone or con- 
crete. In their construction sufficient excavation must at first be made to pro- 
perly contain the abutments, and this earth may be refilled again so as to form 
approaches to the bridge. 

The excavation completed, when concrete is used in whole or in part, the 
portion thus constructed must be boxed and curbed in a substantial manner the 
exact size and shape required. After the concrete has set, this boxing is removed 
and earth filled in solidly around the face of the abutments. Hammer dressed 
stone should crown the concrete to form a bridge seat. 
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Concrete should be composed of first-class cement ; a clean sharp silicious 
sand, entirely free from earthly particles and coarse enough to pass through a 
twenty mesh and be retained on a thirty mesh seive ; clean screened gravel the 
largest not to be more than two and one-half inches in diameter ; or in place of 
gravel, broken stone that will pass through a [two inch ring. These materials 
should be mixed in the proportion of one of concrete, two of sand, and three of 
gravel or broken stone, with just suflScient water to form a plastic masa The 
sand and cement should first be thoroughly mixed when dry, then water added 
to make a thick paste, and this thoroughly mixed again. This morter is then 
spread out and the stone or gravel added, [when the whole is mixed together 
until every stone is thoroughly coated with mortar. When this is done the 
concrete may be put in place and should be spread out and 'pounded until the 
excessive moisture appears on the surface. 

Ma^sonry abutments should be of rock-faced ashlar, first-class in every respect* 
The projection of the rock face should not be more than three inches from the 
line of pitch. The stone used should be approved quarried stone laid on their 
natural beds, and all beds of stone dressed parallel and true, the bed to be always 
as large a,s the stones will admit. Vertical joints should be dressed not less than 
twelve inches in from the face, and as much more as the stone will admit, and 
particular care must be taken to have them well filled with mortar. Joints 
should in no casea exceed one-half of an inch in thickness. The courses ordinarily 
should not be less than eight inches in thickness. Each coarse should be dressed 
before laying, and not to be moved after being laid, or if moved, should be taken 
up cleaned and re-laid again in fresh mortar. The stones and work should be 
kept free from all dirt that will interfere with the adhesion of the mortar. 
Stones ought to be sprinkled with water before being placed in the work. Every 
stone must be laid with a full bed of mortar and beaten solid. Spaces in the 
vertical joints back from the face have to be built up, thoroughly grouted and 
each course finished off" so as to be perfectly solid. Stretchers should be two and 
one-half feet in length, with a depth of one and one-half times their height. 

Headers should be built in each course at least every four feet apart, and so 
arranged with the adjoining courses as to leave them equally distributed over the 
face of the stiueture. They should have a length in the face of the work of at least 
two feet and a depth of at least twice their length, unless the wall will not admit of 
this proportion, in which case, they will pass through from side to side of the wall. 
The backing or filling ought to be of good sized stones, and of such shape and so 
arranged that they will break joints and thoroughly bond the wall in all 
directions, and leave no space of more than six inches in diameter. All spaces 
must be filled in with small stones and spawls laid in mortar and thoroughly 
grouted. 

The coping atones should be of the necessary sizes and shapes, well bedded 
and closely jointed. The upper surface should be budh hammered and the face 
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and corners brought to a true line. A tail wall, if built upon each abutment, 
may be of rubble stone work. ^ . 

All mortar used in the masonry should be composed of clean, sharp sand, 
and an approved" brand of cement. It should be of the best quality and freshly 
ground. The cement and sand for the mortar should be mixed in the proportion 
of three parts of sand by measure and one part of cement, the mortar to be made 
in a water-tight box or on a floor, and in no case on the ground. The ingredients 
should be mixed thoroughly in a dry state, and the proper amount of water added 
afterwards, and again thoroughly mixed. It must be used directly after mixing, 
or if not used within one hour after mixing should be discarded. 

Design of Iron Bridges. 

The design of iron or steel bridges commonly erected may be classified 
under : The plain beam or girder ; the beam truss ; the suspension truss ; and 
the bowstring or arch truss. The first of these is well understood ; the second 
comprises those trusses in which both bottom and top chords are essential; the 
third includes those in which the upper chord only is necessary ; the fourth is 
not properly a truss, but an arch in which the horizontal tie takes the place of 
fixed abutments. The style chosen should be governed by circumstances and 
economy ; but apart from this any design is good so long as it can be accurately 
analyzed as to the character and amount of strain in all its parts. On the other 
hand any design which cannot be so analyzed should not for a moment 
receive consideration. 

The course pursued by some, indeed most municipalities, in erecting iron 
bridges is likely, however, to result disastrously, and throw iron and steel into 
disrepute. A council advertises for tenders. The companies responding supply 
their own plans and specifications. Thus far the procedure is entirely satisfactory. 
The difficulty arises when the councils accept the lowest tender without obtaining 
the advice of an experienced builder of iron bridges as to the plans and specifica- 
tions submitted. Cases have occured in which a difference of five dollars has 
influenced a council to accept a tender for a bridge which manifestly, to a man of 
experience, was worth less than the other by several hundred dollars ; and which 
v^as indeed unsafe, offering every likelihood of failure with attendant loss of life 
and great expense for reconstruction. It is difficult to understand the action of 
councillors, shrewd in other matters, in the construction of bridges and other 
public works proceeding with such apparent disregard for the true interests of 
those whom they represent. A small sum in securing reliable advice is as much 
a matter of economy in public as in private affairs. 

Painting Iron Bridges. 

The prevention of rust is a matter of first importance in the care of iron and 
steel bridge work. The first principle in so doing is the exclusion of air and 
moisture. Galvanizing and painting are the two most commonly adopted means 



60 PROVINCIAL INSTRUCTOR IN ROAD-MAKING. 



for acoomplishing this end. If the coating could in all cases be made continuous 
the result would be reached, but it is impossible to prevent slight breaks no 
larger than pin points perhaps, but which admit air and moisture. With these 
as a point of commencement, corrosion goes on beneath the coating, and is all 
the more dangerous because concealed. The durability of painted iron work 
depends largely upon the surface of the metal being properly cleaned and pre* 
pared to receive the paint or zinc coating. An ideal p€dnt should have a tough- 
ness that does not depend upon a perishable ingredient ; its elasticity should not 
be diminished by cold ; it should not soften, but rather hardened by heat ; and it 
shoxild contain nothing which would act as a carrier of oxygen to the metal- 
Most engineers have a pet compound, that recommended by the chief engineer of 
the Bay of Quinte Railway being composed of one pound of lamp black, eight 
pounds of red lead, one gallon of raw linseed oil, the color being a rich chocolate 

brown. 

Painting: Wooden Bridges. 

The painting of timber in bridges is a matter of some impcartance. The 
effect of paint on wet timber is to retain moisture and cause the so called " dry 
rot." If the timber is dry and well seasoned, the better practice is to apply a coat- 
ing of paint at cmce. It is, however, a mistake to paint unseasoned timber in a 
bridge until it has stood a year ; and the work should be done at the end of th® 
summer when the wood is thoroughly dry. 

Because of the tendency of paint to retain moisture, there has been some dis- 
pute as to the advisability of painting very large timbers in a bridge, the tendency 
of the paint being to increase the " dry rot," Nevertheless, the timber reaches 
a cesrtain stage, after sufficient seasoning, when to exclude the atmosphere by 
painting tends to its preservation. 

It is not considered good practice, however, in wooden bridge construction, 
tp use any timber more than six inches in thickness. Where greater strength is 
required, in caps, beams, cords, braces, etc., a sufficient number of pieces of this 
or less thickness should be built together by keys, packing pieces and bolts, this 
allowing a free circulation of air. Over members thus composed should be 
placed a covering of galvanized iron, extending^ a half or three quarters of an 
inch down on the timber, and secured by galvanized tacks, preventing the rain 
from entering the spaces or resting in or around the packed points. 

The bridge thus built should be given one thorough coat of paint the sum- 
mer following its construction, and a second one should be applied the third year. 
The ends of all timbers, all seats, joints and bearings should be well coated with 
white lead at the time of construction. 

Economy of Iron Bridges. 

The economy of iron and steel bridges for replacing wooden structures is a 
matter in which definite statistics are not available. The steel superstructure 
should last half a century, while the masonry piers and abutments> with first class 
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material and workmanship, and careful attention to repairs should be good for 
at least twice that period. The life of a wooden bridge may be placed at fifteen 
years ; and during that period expensive repairs will be required. If the cost of 
the iron and masonry bridge is twice that of the wooden structure there is still 
a wide margin for profit. The price of concrete, masonry and steel is constantly 
decreasing ; that of timber is becoming greater, while the quality available is 
degenerating ; and it is not difficult to fortell that, in future, culverts and bridges 
will necessarily be built of permanent and durable materials. 






THE INFLUENCE OF PAVEMENTS ON PUBLIC HEALTH.* 

In presenting to this association a paper on the sanitary aspect of pavements, 
I have been actuated by a desire to obtain information rather than to impart it. 
Ontario has so recently developed from a wilderness to the home of civilization 
and culture ; our villages have grown so quickly into towns, our towns into cities, 
and the advance of the various sciences has been so rapid, that our people scarcely 
realize the changed circumstances and the need of carefully directing their ener- 
gies in meeting the demands of the times. ' In my visits to difierent parts of the 
Province I am constantly met with evidences of the good wrought by this asso- 
ciation. I find that in very small villages even, inefficient drainage, cesspools, 
piggeiies, slaughter houses, and impure water supplies are not now tolerated as 
they were once, and that this is due to the work of your association. It is with 
considerable hope, therefore, that I have undertaken to briefly lay before you the 
subject of pavements and public health, confident that you will lend your assist- 
ance in adding to o\ir knowledge of this as of other matters pertaining to perfect 
sanitation ; and where reform is needed your aid will be afforded. 

There is no one paving material which possesses every quality desired in a 
pavement to meet all conditions and uses. The ideal pavement remains to be 
discovered ; but the features which should belong to such an ideal pavement are 
so numerous and of such varying character as to render the search apparently a 
hopeless one. The ideal pavement : 1, should be jcheap, and economical of main- 
tenance ; 2, should be durable ; 3, should suit all classes of traffic ; 4, should offer 
little resistance to traction ; 5, should give a good foothold to horses ; 6, should 
be adapted to all grades ; 7, should have a good appearance ; 8, should not be 
muddy or pervious to water ; 9, should be sanitary, that is, non-absorbent, not 
subject to decay, easily cleaned, not dusty, not noisy. 

It is apparent then that, notwithstanding the importance of the sanitary 
aspect of a pavement, there are other features which must be considered. The 
primary intention of a pavement is to accommodate travel, and to provide one 
which will do this satisfactorily, which will be durable, cheap, of good appear- 
ance, healthful, and possess in the highest degree the other qualities enumerated, 

*A paper read before the ABSociation of Medical Health Officers of Ontario. 
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in view of the location, nature and extent of traffic, is the problem which 
presents itself to the paving engineer. Just as no absolutely perfect paving for 
every time and place has been discovered, it is doubtfal if any paving material 
now used should be utterly condemned. Each has its place in which, until the 
ideal, universal pavement is found it will be more satisfactory than any other 
which could be used under that particular set of circumstances of soil, climate, 
traffic, etc. The purpose of this paper, however, is to treat of the healthfulness 
of paving in general, of the sanitary aspect of commonly used paving materials, 
that is, asphalt, stone blocks, vitrified brick, cedar block, and broken stone, 
(macadam) with respect to absorption, decay, ease of cleaning, dustiness and noise. 

Of all these, cedar block has received the greatest censure on the score of 
unhealthfulness. The late Dr. O. W. Wright, Health Officer of Detroit, is quoted 
as saying : " On sanitary grounds I must earnestly protest against the use of 
wooden block pavements. Such blocks, laid endwise, not only absorb water 
which dissolves out the albuminoid matter that acts as a putrefactive leaven, but 
also absorbs an infusion of horse manure and a great quantity of horse urine 
dropped on the street. The lower end of the blocks, resting on boards, clay or 
sand, soon becomes covered with a fungoid growth thoroughly saturated with 
ftlbuminous extract and the excreta of animals in a liquid putrescible form. 
These wooden pavements undergo a decomposition in the warm season, and add 
to the unwholesomeness of the city. The street in fact, might as well be covered 
a foot deep with rotting barnyard manure so far as unwholesomeness is concerned. 
Moreover, the interstices between the blocks and the perforations of decay allow 
the foul liquids of the surface to flow through, supersaturating the earth beneath 
and constantly adding to the putrefying mass." Cedar block has been condemned 
in similar terms by many others. On the other hand, Col. Heywood, Engineer of 
the City of London, England, has said : " It has been said that wood pavements 
at all times smell oflfensively and may be unhealthful ; but although some city 
streets have been paved with wood for thirty years, no complaints that I am 
aware of have been made to the commission on this head, and the inhabitants at 
all times have not only expressed great anxiety lest the wood should be replaced 
by other materials, but have subscribed towards the cost of its renewals. . . . 
I have at times noticed offensive emanations from it near cab-stands, but am 
unable to find further evidence of its unhealthfulness. These remarks must be 
held to apply only to public streets open to the sun and air, and traffic ; in con.- 
flned places and under some conditions, wood might be objectionable. I have 
seen it decaying in confined places without traffic." 

The one statement by the Medical Health Officer of Detroit refers directly 
to the cedar block pavement as we understand it in this country. The other 
opinion, that of Col. Heywood of London, is expressed as regarding the woocpn 
pavements as laid in European countries. Between these two pavements thero i^^^ 
a vast difference. Under European practice, many of the pavements are of tlxo 
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Karri and Jarrah woods of Australia, wliich are thoroue;hly saturated with 
resins, are very hard, and are not subject to decay. They are sawn into brick- 
like blocks and laid on concrete. Where soft woods are used, they are also cut 
into regular oblong blocks and laid on concrete, but are saturated with creosote 
or treated with some other preservative process. 

Wooden pavements of America, however, represented by cedar blocks, are of 
a very diflFerent order. The round blocks of irregular diameter, are merely the 
untreated wood, still carrying the bark. These, placed on a bed of sand, are 
under the most favorable conditions possible for decay, being constantly exposed 
to moisture, air and warmth. With no preservative treatment they are enabled 
to absorb to the fullest extent all forms of liquid street-filth, which in the process 
of putrefaction, feeds on the organic matter of the wood. The surface, which 
quickly becomes uneven, retains a large quantity of loose matter subject to decay, 
che whole giving rise at times to noxious odors. The efifect, were sufficient of 
such paving used, would subject us to the conditions favorable to marsh fever. 
From a sanitary standpoint, the cedar block pavement of this country would 
indicate a serious menace to health. At the same time, while we are justified as 
a matter of theory in arriving at this result, there do not appear to be any statis- 
tics to prove the conclusion to be a correct one. The death rate of cities most 
largely paved with cedar blocks does not bear any ratio to the extent of such 
pavement ; nor does a change from cedar block to another less absorbent pave- 
ment produce a noticeable effect on the death rate. 

In European practice, wood, more suited to a business street than macadam 
affording a better foot-hold for horses than asphalt, less noisy than granite setts, 
is exceeding popular in spite of its less sanitary character. In this country, how- 
ever, there is an unwillingness to renew the wooden pavement when decay has 
rendered it unfit for further use, and this, coupled with the less careful method 
of laying, is the cause of the complete disrepute into which it has fallen. 

Experiments have been made recently by a Polish scientist with regard to 
cedar blocks.* The bacteriological examinations showed that, in specimens taken 
from blocks which had been in use for four years, and from a depth of one centi- 
metre and two centimeters below the surface, there were at the end of five days 
650,000, 220,000 and 12400 bacteria per gramme of wood. A later examination 
showed 1,200,000 colonies per gramme in the surface of the wood, and 8,600 
colonies at two centimes below the surface. An estimate, in terms of its nitrogen, 
was made of the organic matter absorbed by the wood, and indicated that the 
surface layer of wood contains more nitrogen than the most polluted soil. A 
comparative estimate of the pollution of the atmosphere was made by placing a 
definite quantity of sulphuric acid under a glass bell, on the surface of wooden 
and ashpalt pavements, the result, as indicated by the quantity of ammonia 
absorbed by the acid, being much in favor of asphalt. 

be 
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The observations show that while a wooden pavement gives abeolnte pro- 
tection to the soil and subsoil water, there was a considerable atmospheric con- 
taminntioo. The experiments were made on blocks of pine, preserved by impreg- 
nation with copper sulphate. Such being the case, with a wooden pavement laid 
nnder European practice, there can be little doubt of the unwholesome effe^ of 
cedar block upon the atmosphere. Further experiments of this description, con- 
ducted by members of your association, would doubtless prove instructive and 
profitable. 

Broken stone or macadam would next arouse suspicion with r^ard to its 
absorptive qualities. There is this great difference between the two, however, that 
whereas a wooden pavement itself decays, and affords food for the decay of other 
organic matter falling on it, the macadam does not in itself decay. With under- 
drainage, such as a well-built macadam road, possesses it should be little more 
than a good sewage disposal bed for the comparatively small amount of sewage 
which falls upon it. A macadam pavement can be scraped, and swept, it is not too 
noisy, dust can be subdued by sprinkling, and on sanitary grounds appears to be 
an excellent pavement for residential streets where traffic is not excessive. For 
business streets, or for heavily travelled thoroughfares of cities, a harder surface 
is advisable. With regard to absorption, there can be no objection to asphalt, 
vitrified bricks, nor stone blocka Asphalt is impervious to water; while the 
joints of brick or stone pavements are practically perfect so far as absorption is 
concerned. 

A pavement, to be sanitary, should not be dusty. The dust of a pavement 
is not only an irritant, but carries with it the bacteria of disease, which from 
various sources are a part of street filth. To prevent dust, the pavement must be 
so perfectly cleaned that a practically harmless amount is taken up by the wind> 
or if perfect cleanliness is not possible, dust must be subdued by sprinkling. 
Unless perfectly cleaned, much better cleaned than is usually the case in this 
country, an asphalt pavement is apt to be a disagreeably dusty pavement on & 
windy day in summer. 

This, indeed, is one of the greatest faults from a sanitary standpoint. Toronto 
has the reputation of being a clean city, with a well-organized street department; 
yet under these favorable conditions, a walk or drive down Tonge St on a warm, 
windy day is a very trying experience. The smooth, hot surface quickly dries 
any matter fallingf upon it, a wheel passing over this dry substance grinds it to 
powder, and the result is that clouds of dust find their way into the eyes, nose, 
mouth, throat and lungs of pedestrians. Business men in their offices are not 
safe from attack, as it drifts in through the open windows. The dust imbeds 
itself in clothing, fastens itself on articles of food exposed in the shops, to be eaten 
finally by the purchaser. One ca^e came to my notice in which a consumptive 
patient was ordered by his physician to leave Jarvis Street, one of the bestresi- 
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dence streets of Toronto, because of the dust which came from the asphalted road- 
way. These streets are swept by machines, and are handswept by a corps of city 
employees, but are not, to my knowledge, flushed as are similar pavements in London 
and Paris. Flushing is the only method whereby asphalt can be freed from this 
unsanitary dustiness, but in addition to being expensive and hurtful to the asphalt, 
such a proposal will meet with the disapprobation of tjie engineer in charge of 
sewers. The dust, however, is not a defect of the pavement so much as it is a 
fault in the method of cleaning. 

Asphalt has, nevertheless, the disadvantage of being a very hot pavement 
Its smooth surface, reflecting back the heat and light, is productive at times of 
sun-stroke, and the glare is frequently painful to the eyes. This is most notice- 
able in closely built business sections where there is least circulation of air, where 
the sun beats down between high brick walls; and is not so objectionable on a 
shady residential street with houses well apart. Vitrified brick and stone block 
pavements are neither so dusty nor so hot as asphalt, since the surfaces are less 
smooth and assist in retaining in the joints the finer particles of dust. Sprinkling 
too, is in a greater measure effective in subduing dust on brick or stone block than 
on asphalt, from the hot, smooth surface of which moisture evaporates rapidly. 
A macadam pavement is dusty if not properly treated, but if scraped and swept 
as are other pavements, the dust can be largely subdued by sprinkling. 

Noisiness, if excessive, is another unsanitary feature. A noisy pavement is 
jarring to the nerves, grating upon the sensibilities, and for either a heavily 
travelled business street, or a residential quarter, a quiet pavement is much to be 
desircjd. Noise itself is not always unhealthful. It is doubtful if the workman 
in a boiler factory, or a railroad engineer, or other employee, is much influenced 
by the noise incidential to his occupation. Both are muscular of body, constantly 
taking vigorous exercise. But to the more sedentary man of business, whether 
at high nervous tension in his oflBce, or resting in the quiet of his home, a din, con- 
stant or intermittent, is a source of annoyance, and as such is wearing to the ner- 
vous system. The most objectionable in this regard is granite or other stone block 
pavement. Vitrified brick is apt, unless great precautions are taken, to create a 
disagreeable rumbling. Asphalt, wood and macadam are the least objectionable 
with respect to noise. 

While we have this to say of the comparative healthfulness of different varie- 
ties of pavements, there is another condition of matters common to too many 
towns and cities, in which the streets, in fall and spring, form a wilderness of mud 
and stagnant pools, and in the summer are shapeless beds of dust. Many of them 
are made receptacles for the refuse from private property, which is left to dis- 
figure the street, forming rivers of filth and cesspools of disease. Such streets 
have been regarded as a zero quantity, doing no particular harm, doing no par- 
ticular good. Streets, however, which do no good, should do good, and therein 
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lies the harm. A good street is a well drained street, a well cleaned street, and 
is a source of healthfulness to the members of the community. Streets should be 
the public parks, pleasing to the cultivated taste, adding to the culture and re- 
finement of the people, and enticing them to breathe health and vigor, whether 
walking, bicycling, riding or driving. Passing along the city street we reach the 
country highway, which as a means of permitting the people of the city to leave 
the congested portions and to reside in the less thickly populated suburbs, forms 
an important factor in securing public hesLlth 



TOWN STREETS. 

General descriptions of plans for street improvement have been issued in 
previous publications. Every town and city, however, possesses local circum- 
stances peculiar to itself, requiring special consideration and adoption. The fol- 
lowing report to the City Council of Windsor, Ontario, while containing, briefly, 
an outline of the means to be employed, and capable of universal application, 
contains references of a local nature, having much, nevertheless, of useful sug- 
gestion to other Councils : 

To His Worship the Mayor and Members of the Council of the City of Windsor, 
Ontario. 

Gentlemen. — In accordance with the request of your Council forwarded 
me by your city Clerk, I visited Windsor on the 2nd inst., examined the streets, 
and conferred with the Mayor, your Board of Works, Street Superintendent and 
City Clerk ; and herewith submit the following report as to the present condition 
of the streets, the system of control, and the methods which should be adopted 
for their improvement : 

Present Condition of Streets. 

A number of streets, Sandwich, Pitt, Ouellette, Glengarry, Windsor, Church, 
London, Chatham, Dougall and others have bee^ paved with cedar block. The 
majority of these pavements have survived their usefulness, and are now exceed- 
ingly rough from decay and wear. A few sections, such as Sandwich Street, 
from the G.T.R. bridge to Church Street, have been recently laid, and are still in 
serviceable condition. 

The streets not paved with cedar block are dirt roadways which, during, the 
summer, are kept nicely crowned, and the gutters well shaped and cleaned by 
the persistent and skillful use of a grading machine. 

Broken stone has, in a few instances, been placed on top of these dirt road- 
ways, but broken stone used in this way is of but little service in improving 
town streets ; these are, by the general public, understood as " macadam " roads, 
but are totally devoid of the principles advocated by McAdam. 

Expenditure. 

The construction of ceaar block pavement has cost $172,331, during the past 
twelve years. On the repair of streets about $10,000 is spent annually, whicli ^ 
represents for the past twelve years, $120,000. i 
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The total amount then, spent by Windsor in the past twelve years, on pave- 
ments and sidewalks represents nearly $300,000 — over a quarter of a million 
dollars. This is a very large expenditure, one which, without better returns, no 
city of the size of Windsor can afford. The expenditure indicates on the part of 
the citizens, a most praiseworthy desire to advance the true interests of the city. 
It indicates that the importance of well paved streets has been fully appreciated 
by the taxpayer; it indicates a willingness to pay for well-paved streets. It is 
in fairness to be pointed out that a considerable proportion of this has been spent 
on work from which permanent results could not be expected. There were annual 
repairs, street cleaning, removal of snow and similar details, from which only 
temporary benefit could be had. At the same time, it must be apparent to your 
council that permanent improvements are very few in comparison with the large 
expenditure. And notwithstanding its apparent simplicity, it is evident that the 
paving problem has not been solved in Windsor. Good streets cost a large amount 
of money, but bad streets cost vastly more. 

Temporary Work. 

While cedar block may at one time have been, in the opinion of some, a 
serviceable and economical pavement for business streets in the immediate busi- 
ness section, it was not an economical pavement on residential streets subjected 
to but little traffic, where failure must result from decay rather than from w ear. 
For the residential streets of Windsor, much has been lost by overlooking the 
claims of broken stone roadways in place of cedar block. The mistakes which 
have arisen, and which by no means have been confined to Windsor alone, are the 
result of insufficient acquaintance with paving methods and materials, and a con- 
sequent misuse of them. 

The dirt roadways which constantly require to be re-graded, which are good 
in the summer season only, and which in spring and fall become shapeless, muddy 
and of little use for travel, are a constant source of expense for repairs. In this 
case the error, in a sense, is the reverse of that arising from the use of cedar blocks 
on residential streets, the roadway being too weak to support the traffic, and the 
consequent outlay for repairs very great. Here again the use of macadam has 
been neglected. The expense of grading these streets year after year is very great.. 
To obtain good results from the least expenditure, a larger amount should be spent 
in the first construction of permanent broken stone pavements, and a very much 
less amount in the repair of temporary dirt roads. 

In sidewalks, no use has been made as yet of cement-concrete in place of 
plank, and the consequence is a large outlay for repairs. 

Throughout the whole, there is an evidence of temporary construction which, 
cheapest in first cost, after a term of years when the cost of repairs is included, 
is the dearest. The waterworks system has been constructed^at a cost of $304,000. 
Since 1884 the sum of $302,000 has been spent on sewers in addition to a con- 
siderable expenditure previous to that time for main sewers, the exact amount 
being difficult to ascertain, as it was raised in connection with funds for school 
purposes. 

On the sewerage system, waterworks, public buildings, churches, places^of 
business, and private residences, permanency has been sought. But in street work, 
sidewalks and pavements, it is apparent that a difierent policy has been pursued. 
Everything connected with streets has been built in the most temporary manner,' 
little remaining to represent the expenditure but rotting blocks which will soon 
have to be removed; clay streets which dissolve after a shower; decaying sidewalks 
which are constantly being renewed. 
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Frofitas^e Tax. 

The Frontage Tax system has its advantages and, where the by-law has been 
carefully prepared, should give satisfaction. But very great care should be taken 
in framing the by-law so as to adjust it to local circumstances as far as possible. 
It is a simple means of raising the money, and of levying the tax, and when an 
equitable mode of assessment is provided, regulating comer, triangular, or irregu- 
larly-shaped lots, side -hill and similiar property, as well as street intersections, 
levying a just proportion against the general fluids, it invariably stimulates street 
improvement. 

Unf ortimately for Windsor, the system has not operated equitably in all cases* 
The residents of certain streets, with commendable loyalty to the best interests of 
the city have petitioned and paid for expensive pavements, in the expectation that 
other streets, equally able to bear the tax, would follow in due time. The result, 
however, has been that a number of important streets are still unpaved, and an 
undue amoimt of travel has been thrown on the improved streets; while the un- 
improved streets, by the use of the grader, and because of the little travel which 
they receive, are in as good condition. 

The injustice does not appear to lie in the fact that streets other than those 
improved did not follow with improvements but that, unfortunately, the wrong 
materials were used, and the property-owners who made the improvement, are 
now called upon to repeat the expenditure. The fault does not lie in the frontage 
system but in the character of the work performed under it. Viewing it in this 
light, it may have been well for you citizens that no more work was undertaken 
with this class of material. Because in nearly every instance where cedar block 
was laid on residence streets, first-class macadam should have been used. Had 
this been done, with due attention and repair those streets would be in as good 
condition to-day as when first constructed. 

Now that the subject is better understood, and councils and citizens are taking so 
much interest in the question, certain amendments to the Act would render the front- 
age system more just and workable, and these, no doubt, could be secured if proper 
representation were made. It would, for example, be better, in cases where tiie 
council considers it necessary to take the initiative, to require an adverse petition 
of two-thirds of the property owners; after which if the council still considers the 
work necessary they may proceed on a two-thirds vote of their own number. 

Where the improvement of leading entrances to the city is undertakien and 
the property on either side of the street in the outlying sections is not built up 
or improved, or for any reason is unfit for building purposes, and the Councu 
does not deem it equitable to assess such property in the same proportion as other 
property, then the Council should have the power, in all such cases, to determine 
the proportion. 

And further, it would be well to provide by by-law for the payment of say 
one-third of the cost of all street improvements out of the general funds. When 
the Act was framed little interest was taken in the question of street improve- 
ment, and the intention undoubtedly was to permit the residents on certain 
streets, desiring their improvement, to have it made and the payments extended 
over a term of years ; the principle being to allow them to get what they wanted 
and pay for it. This was taken advantage of by the more progressive citizens, 
but very seldom in a general way. With the changes of time and conditions, the 
demand to-day for improved streets is general, and no system should be adopted 
which will not to a reasonable extetit provide for this. 

An injustice to the outlying sections, less inclined to realize the advantages 
of improved streets, would be apparent at the first sight of this proposition, but 
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upon examination it will be seen that it would be found just and equitable. The 
opinion of the property holders in such sections generally is that streets demand- 
ing any improvement beyond the safe condition of the roadway, should pay for 
such improvement, believing that the benefits are purely local. 

This, however, is erroneous, as no improvement can be made upon the streets 
of a city without benefitting the whole place. The nature, and consequently the 
cost of these improvements should be proportionate to the service which they 
render, and should not be wholly regulated according to the desire of the owners. 
Before any work is undertaken a comprehensive plan of the city outlining the 
character of the improvements proposed for the different streets, width of road- 
W£ty, location of sidewalks, estimated cost, should be prepared, and followed as 
nearly as possible. The highest assessed property, where the most expensive 
pavement is required, pays a proportionately great share of the cost of that 
pavement as well as of the least expensive pavement. 

Street intersections should be charged to the general funds, otherwise a street 
first undertaking improvement would be charged with all intersections, and other 
streets crossing this and subsequently undertaking improvements would be re- 
lieved from the cost of these street intersections. 

In assessing the cost, the engineer should make an allowance on comer, tri- 
angular, or other irregularly shaped pieces of land situated at the intersection of 
streets. It is difficult to specify what this allowance should be, as regard must 
be taken to situation, superficial area, etc. A plan much favored is to charge two- 
thirds of the frontage on the side of the lot to be assessed. 

The frontage tax system is a simple means of raising the money. No matter 
how small the work, the money can be easily provided. It is a check on careless 
management, because contracts must be separate, are not large, are understood by 
each property owner who feels directly interested, and studies the contract, 
watching closely its execution. 

Whereas, under a plan of general assessment, money must be raised by by- 
law voted by the freeholders generally ; consequently in large sums which would 
not likely be expended as judiciously or the work performed as economically. 
Where an eflTort is made to raise as large a sum of money as would be required 
to perform even the most important work, considerable opposition would be offered 
by sections not directly benefitted, and subsequent by-laws would meet much 
opposition from those previously served. The frequent submission of by-laws 
for any purpose is found objectionable. 

Some expression was given to the wisdom of returning to a system of gen- 
eral taxation for street improvements. Under this system the main streets and 
entrances to the cit}'^ might be more quickly paved ; nevertheless it would form a 
total denial of the principle embodied in the frontage tax system, that the pro- 
perty directly benefitted should bear the greater proportion of the cost ; and at 
the same time, as pointed out, there are difficulties to be encountered in passing 
the necessary by-laws raising large amounts of money, created by sectional jeal- 
ousies and other causes which cannot definitely be foreseen. 

The Ward System. 

Good streets and the ward system are incompatible. Under any circum- 
stances, the ward system of representation is not favorable to the best city gov- 
ernment, and with a system of general taxation for street improvement, its aboli- 
tion (for which recent legislation provides) becomes imperative. Every year, in 
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the larger municipalities, several thousands of dollars are divided among the 
wards ; and this again is subdivided by the representative, or under his influence, 
and is scattered over the street area. Frequently work is attempted which is 
never completed, and not infrequently, work is done which would be better 
undone. It is in direct violation of the more economic management of streets 
whereby the expenditure would be concentrated in work of a substantial and fin- 
ished character, and afterwards systematically maintained. Instead of this, under 
the ward system the effort is to build streets by an extensive series of discon- 
nected patches, and to repair streets which were never constructed. 

A Standard Pavement. 

A standard pavement in Windsor for streets other than those in the immedi- 
ate business section should be macadam. A well-kept macadam driveway is in 
keeping with well-kept boulevards, lawns and shade trees, the characteristics of 
a residential street ; it has a cool appearance, the dust can readily be kept down 
by sprinkling, and for light driving is the favorite among horsemen. Bicyclists, 
now an important section of the community, usually favor macadam, in prefer- 
ence to the more costly classes of pavement. A comparison of macadam with 
asphalt or vitrified brick, in point of utility and beauty, wUl not result unfavor- 
ably to the former, for use on residential streets. It is not to be inferred, how- 
ever, that broken stone roadways are recommended for streets in the immediate 
business section, where a harder and, in a sense, a cleaner surface is desirable. 

By proper attention to repairs, the life of this class of pavement can be made 
Continuous. The surface can be frequently roUed, improving it greatly. It can 
be scraped and swept as are other pavements. When it begins to lose shape the 
surface can be loosened up by means of teeth attached to the roller, a light coat- 
ing of new metal applied, and then rolled down as well as when new. J t is by 
such means as these that broken stone roadways can be made much more economi- 
cal and satisfactory than any other for streets generally. This ease of renewal, 
and repair is a property peculiar to macadam, which renders it most satisfactory 
for general purposes. While the cost in the first instance may nearly equal that 
of cedar block, yet at the termination of the period when cedar block is decayed 
and has to be torn up or renewed, the macadam, if properly treated, is stiU in a 
good condition. It forms a permanent basis, and its perpetuation is merely a 
matter of repair to be met by the general funds. 

Except under excessive wear, or where in business sections a high-grade pave- 
ment is necessary, broken stone pavements, by the aid of a steam road roller, are 
beyond doubt the most serviceable and economical, and give greatest satisfaction 
to the taxpayer. 

Cedar Block. 

The real life of cedar block paving will average only about seven years. Up 
to that time the surface is moderately smooth. Many of these pavements are 
allowed to stand, however, for ten or twelve years, at the end of which time they 
have become almost impassable, for the last half of their existence having received 
constant repairs, the cost of which is very great, a fact which your council must 
be experiencing in the effort to keep your cedar pavement in repair. Except for 
a few years after construction, cedar block makes a very rough road surface, is 
temporary, dirty, unsanitary, and the appearance is unsatisfactory. This is the 
result of Canadian experience with cedar block, except under favorable conditions 
which do not exist in Windsor. 
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Asphalt and Brick. 

For a pavement such as is required in the business sections of your city, the 
essential qualities are : 

(1) A secure and pleasant footing for horses. 

(2) Smooth,so as to render travelling and traction agreeable,easy and noiseless, 

(3) It should be sanitary ; the form and material such that it will be imper- 
vious, liquids will not have permanent lodgement, and dust will not be easily 
produced. 

(4) The durability and service rendered will be commensurate with the cost 
of construction and maintenance ; that is, it must be economical. 

(5) It must be easy of removal, replacement and repair at reasonable cost, 
and with the appliances and materials within the control of the corporation. 

In view of the above it will be apparent, I believe, that brick and asphalt 
are the two competing materials. With regard to the first quality, the foothold 
afforded to horses, brick must have the preference. It is one of the objectionable 
features of asphalt that it is exceedingly slippery when wet, and even when dry 
it is not always safe. 

As to the second quality, asphalt must take first place since it is in a sUght 
degree smoother and less noisy than brick. It is doubtful, however, if traction is 
any easier, owing to the insecure footing afforded to horses. / 

There is little if any difference between the sanitary status of the two pave- 
ments. Both are, of course, impermeable and ofler little resistence to the flow of 
liquids ; the joints of the brick are just sufficient to retain moisture and subdue 
dust. With the smooth asphalt surface no amount of sprinkling will keep the 
surface moist in hot weather. 

As to cost, asptalt is from one-half to one-third more than brick, and 
experience has not proven its life to be any greater. As to durability, there 
must always be the proviso that good material and proper plans and methods of 
construction are used in any case. 

The laying or repairing of brick does not require skilled labor as aoes asphalt, 
and this difficulty in connection with the latter is felt more particularly in places 
where only a short section of asphalt is used. In large cities the inconvenience 
is not so great. 

While asphalt is extensively used in the United States and Canada, and is 
unquestionably a good paving material for certain streets of large cities, I believe 
brick to be more suited to the requirements of your City. 

The quality of a brick pavement is not to be gauged by the best brick used 
in its construction, but by the poorest. For this reason it is necessary, in deciding 
on the kind to use, to see that it comes up to the standard of scientific tests. More 
than this, while the building of the pavement is in progress there should be care- 
ful inspection to see that no brick of an inferior quality is used. 

There is a tendency also, to reduce the cost of a pavement by having a cheap 
foundation. Foundations of gravel, sand and macadam have proven successful 
iij a number of cases, but only were the natural sub-soil is of a loose and porous 
nature. In this climate where we are subjected to alternatives of frost and slush, 
the experiment is a dangerous one. A foundation of six inches of concrete should 
be used. On this, place a one-inch cushion of sand, and fill the joints of the brick 
Tpvith a cement of tar and sand. The earth sub soil should, of course, have been 
previously graded and thoroughly consolidated with a heavy roller. 
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Cost of Pavements. 

A suitable asphalt pavement on a six inch concrete foundation, with a five 
year guarantee, in Winasor would cost S2.50 per square yard ; with maintenance 
guarantee for fifteen years, the cost would be about S3.00 per square yard. A 
vitrified brick pavement laid on a similar foundation would cost approximately, 
51.75 per square yard and should last for fifteen years. A first-class macadam 
pavement would cost about 75 cents per square yard, the life of which would be 
continuous by means of proper repair. On a 24-foot roadway where the curbing 
is now set, the cost to an average lot having fifty feet of frontage, for such a 
macadam road would be $4.21 per annum for ten years, providing that street 
intersections and one- third of the cost were charged to the general funds. 

Classification of Streets. 

To place any system on a satisfactory and equitable basis, the improvements 
mtust be niarle in a business-like manner according to a carefully prepared plan 
which will adjuiit the right class of pavement to each of the streets, according to 
ti'afiic and requirements. 

In preparing such a plan the streets must be classified. It may emphasize 
the effect of classification by pointing out that a light macadam roadway costing 
25 cents per square yard for a little travelled street, and an asphalt pavement, 
costing $2.50 per square yard for a business block, would each be economical and 
satisfactory, yet they could not be interchanged except at a loss. A light 
macadam on a business street is quite as unwise an investment as asphalt would 
be an one of the least important streets. The main streets in the business 
sections, naturally fall into a class by themselves, requiring the most expensive 
form of pavement. These in Windsor, are Sandwich Street from the C.P.E. 
Bi-idge to Church Street ; Ouellette Street from Sandwich Street to London Street; 
Pitt Street from Windsor Avenue to Ferry Street ; and Goyeau Street, from Pitt 
to Sandwich Street. On these sections, as has been pointed out, vitrified brick is 
the most suitable pavement (except, for the present, that portion of Sandwich 
Street from tlie C.r.R. bridge to Church Street, which has recently been paved 
with cedar block). 

There are other streets heavily travelled, but which do not require so 
expensive a form of pavement as those just enumerated, and for which a strong 
macadam is most suitable. Such streets are : Sandwich Street from the O.P.R 
bridge westerly ; Sandwich Street from Glengarry Avenue to Walkerville ; 
Wyandatte Street ; Howard Avenue the main entrance to the City from the 
south ; Glengarry Avenue, Aylmer, and London Streets the main entrance to the 
City from the west. 

A lighter form of macadam may be used on a third class, comprising such 
residential streets as Goyeau Street, Ouellette Avenue, Dougall Avenue, Chatham, 
Church and Pellisaier Streets (the last mentioned newly block-paved). 

On streets of less importance a still lighter macadam may be used ; con- 
structs however, in all respects according to the best principles of road-making. 

In laying down a system of waterworks, the first step to be taken is to 
prepare a plan of the whole municipality and determine the size of the pipes to 
be laid on each street to meet the requirements. The sizes of pipes are classified, 
main, circuit and lateral, and range possibly in size from a 24-inch main to a 
4-inch lateral. The 4-inch pipe is as efiicient as the 24-inch, considering the 
service it has to perform. Interchanged they would be useless. Much economy 
Is practised in the careful designing of such a plant. So also should it be with 
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sewers, and before any work is undertaken, a plan should be prepared, not only- 
providing i^r present, but as far as may be, for future requirements in capacity 
and disposal. As with waterworks and sewers so it is with streets. Before any- 
thing is done a similar plan should be prepared which will adjust the right class 
of pavement to each street according to requirements. 

Construction of Broken Stone Roadways. 

Macadam or broken stone roadways have not yet been understood in your 
city. The practice has been to pile broken stone in the centre of the roadwav on 
top of the natural soil, or to bring the earth from the gutters to the centre or the 
roadway, placing the stone on top of this. This is the plan usually followed in 
grading township roads, but is unsuited to city street construction. 

The roadbed should be excavated to the required width to receive the broken 
stone, and the excavated earth may be used in making boulevards or filling in the 
low lots to bring them to the grade of the street. The side of the street should 
be levelled to conform to the surface of the roadway. The general plan is much* 
the same as for cedar blocks, except that a broken stone roadbed is used instead 
of cedar blocks. From 24 to 26 feet between curbs is a sufficient width of pave- 
ment, except where the street railway is laid, when extra provision should be 
made, for a single or double track, as the case may be. 

The stone should be broken by means of a rock crushing machine which 
should be owned and operated by the city. In order to lessen the initial cost, 
small crushers are often purchased with the intention of operating them to their 
full capacity. Owing to the great variation in material, and the severe trials to 
which these machines are subjected, it is advisable to provide a machine which 
will not have to be operated to its full capacity. One of about two cords per 
hour of which only two-thirds the capacity should be used, would be suitable. 
The extra cost would prove a profitable investment. 

By having a rotary screen attached to , the crusher, the stone as it passes 
through is graded according to size. The grading of the metal is the most im- 
portant part of the work which the crusher has to perform When stone is 
f)laced on a road without being graded, large stones surrounded by smaller, the 
atter wear more quickly, and the surface becomes uneven. The large stones 
also, do not rest firmly on the surface, but are more easily disturbed and are apt 
to roll loosely under the wheels of vehicles and the feet of horses. Material of 
uniform size, placed in regular layers of coarseness, properly consolidated, will 
form a smooth surface, distributing traffic and wear uniformly. The grades of 
stone frequently are : 

1st. Such as will pass through a 2J inch ring. 

2nd. Such as will pass through a I ^ inch ring. 

3rd. Such as will pass through a 1 inch ring. 

4th. Chips and dust screenings. 

The stone should be placed on the roadbed in layers of not more than four 
inches in thickness, the total thickness of the covering to range from eight to 
twelve inches according to the strength of road required to support the travel. 
With each layer should be mixed a quantity of the chips and stone dust to assist 
in consolidation ; and the surface should be finished off with a thin coating of 
screenings. 

More stone should be placed at the centre, than at the sides. Where the 
thickness in the center is twelve inches, that at the curb should be about eight 
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ifieb«a T)i« ihiekn^^^iii of Ibe rllfferent ixittrses from the bottom upwards, would 
be eight inehtti^ of two and onc-hftlf inch stone ; three inches of one and one-half 
inch Mlmie ; mnd one incU of inch fltona At the curb, the thickness of each layer 
will fm proportionately km. 

In the prT>ces.s of laying, the material should be thoroughly rolled, and con- 
Mtlid&tifin fismmit^l t>y a libenvl applicatii>n of water. Excellent samples of this 
clnm of roa<I may l:*e con\ eniijntly aeen by your Council in London, St. Thomas, 
Ingers<^*ll, StratforJ, Oalt and numerous other points. 

After the excavation and boulevanling has been completed, the curbing set* 
the foundation underdrained and sub-gnide thoroughly rolled, an excellent plan» 
where the mattri^d can W procured » is to place a layer of quarry flake stone» 
from two to lour inches Jn thickness, in the bottom of the roadway, and then to 
place on top of ihm a>iout nine inches of hard, crushed stone coursed and in 
layer!* as previou.sly Hpt*ci(i*.-<1 Quarry stone for the foundation, or for the first 
layers of the roadway, could be obtained from Amherstburg at a cost of S3.00 
per coirl f. o* b- Amherstburg. The material can also be obtained in large quan- 
tities at Pelee Island. Field fttone for finishing the road can be obtained in the 
vicinity of Kingsville, Harrow and Ruthven, and costs f. o. b. at those places 
al^:)ut 32.75 per cord --to which must he added the cost of freight and crushing. 
In all this would amount to about 16.50 per cord crushed at Windsor. 

Of course the harder and tonglier the stone used for surfacing the street, the 
more duml)le will be the roadway. Trap rock is undoubtedly the best material. 
Its scarcity^ however, limits its use. It can be had in large quantities from the 
north i^hore of Lake Superior, the city of Cleveland importing largely from that 
district by b^at. Being located on the route, you should be in a position to 
obtain this material at reasonable cost 

Rolling. 

For economical, durable and serviceable road making, a heavy roller is indis- 
pensable. A road should be sufficiently smooth and compact to shed the water 
readily to the aide guttei's. If the gravel or other metal is dropped from the 
wagon loosely on a soft earth foundation, as is vour practice, water passes into 
the aub-soii fi^ into a sieve. Wheels passing over the road when in .such a con- 
dition at once sink into and rut not only the gravel, but the earth beneath. 
Water is held in the ruts and each succeeding vehicle renders their condition 
worse. The road is less dni-able since, the gravel being mixed with the dirt 
beneath, it obtains, when fully consolidated, a dusty, easily- worn surface. 

The weight of roller must depend U]x>n various circumstances — the amount 
of work it will be required t^i do, the quantity of road metal used, the strength of 
tfio bridges and culverts over which it must pass. A steam roller costs more 
than a horse roller, but does so much better and faster work that it is more 
economical. A nominal 12| ton steam roller is commonly used, and would be 
most suitable for your city. 

Curbing. 

The streets which are block paved have been provided with stone " curbing 
which is a very important detail of a well-designed street. It is the one part oi 
the work in Windsor which, in first construction, was made of durable material 
and does not need to be renewed. This cuT*bing defines the roadway, protects the 
boulevartla and gutters and keeps the paving material in place ; and on all other 
^ ^ ^.he same plan should be continued. 
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Drainage. 

P'rom the lay of the land, the quality of the soil and the climato, the neces- 
sity of perfect drainao^e is possibly greater in Windsor than in any ( (thei^ city of 
Ontario. The land is flat, the soil retentive of moisture, and the chtiiigt's of freez- 
ing and thawing are frequent. Without properly draining the foundation it 
would be U8ele>s to attempt to construct and maintain good maca^lain or other 
pavement, but with a thorough systehi of drainage no better foundation could be 
desired. 

Underdrainage is one of the first points to consider. In makin^^ streets it is 
the native soil which must really support the weight of the traffic, no matter 
what paving material is used to surface it. Gravel, stone, brick or asphalt are 
not sufficiently strong to bridge over a wet and yielding subsui I. But if tliia 
natural soil is kept in a dry state it can support any weight, and to this end 
underdrainage is necessary. Underdrainage of common field tile, foui' to six 
inches in diameter, should be placed on each side of the carriageway underneath 
the gutters, and below frost. This " lowers the water line " and secures a good 
foundation. 

There must be surface drainage, and for this the roadway should 1(b crowned 
or rounded up, covered with suitable surface material, and open gutters provided 
to carry away the surface water. The surface metal, of course, resii^ts wear, but 
on streets which are lightly travelled the main object is to provide a cover which 
will prevent the water penetrating the natural soil underneath, makinj^ it uniit 
to support traffic. By crowning the surface of the road, water is sliud at onCe to 
the side, where provision should be made to carry it away immediately in open 
gutters. 

The amount of crown varies with the width of the roadway ii^nd character 
of the surfacing. For a macadam roadway, the crown ranges from one inch to 
one-half an inch per foot from the curb to the center of the road, the crown 
decreasing as the width of roadway increases. 

Gutters or underdrains are useless unless outlets are provided, and care 
should be taken to see that these do not become obstructed. Surface drains? and 
underdrains should have outlets into catch-basins, leading into the sewers, it" 
capacity for storm water is provided. 

Springs underneath roadways should be tapped with blind drains and the 
water carried diagonally to the underdrains at the side of the streets. 

Main Entrances to the City. 

There are portions of main entrances to the city, such as Sanrlwich street 
West, Howard avenue, G^ngarry avenue and London street West, in the outlying 
sections of the city, where it is not advisable to pave the full width of the road- 
way, nor to curb it. With the foundation underdrained, and gutti^rs made to 
carry away the surface water, the roadway should then be graded. lea\nTig an 
excavation in the central portion a width of twelve feet and a depth of twelve 
inches, to receive the road metal. In this excavation should first be placed a layer 
about four inches thick of quarry flake stones laid closely togetlier. On this 
should be placed eight inches of stone broken and coursed according to size as 
before specified, and thoroughly rolled. The underdrainage should be obtained 
by placing a row of common field tile on each side of the roadway underneath 
the open gutters ; and diagonal drains across the roadbed at wet points. From 
four to six-inch tile is usually sufficient. 
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Sidewalks. 

Sidewalks wUl be i-ef[uired in Windsor €is long as the city exists and their 
construction in the most peimaneut manner possible is a part of the same princi- 
ple that directs the OTectiuo of the places of business of a durable material 
Planks used in sidewalks are subjected to an exceedingly severe test. They are 
lying close to the gnuind. always absorbing moisture on the underside, and are 
exposed to repeated changes of wet and dry. The average life of plank in this 
work is not mure than fi\'e years until decay commences ard repairs are demanded. 
These repaii's increa.'ae annually, and walks may be and are carried for ten or 
twelve years, by which time the cost of repairs has almost equalled that of 
renewal. Every city in Ontario has laid and is laying large quantities of grano- 
lithic (ceinent-eoncrete), while nearly all towns and in fact many villages have 
made use of this more darai Ae material 

In cement-concrete, sand finish, the surface coat is composed of sand and 
cement; while witJi cement-concrete granite finish (granolithic), granite, cement 
and sand are used. The sand finish is useful on residential streets, or other 
streets subjected to moderate traflSc ; while the granolithic forms a harder wear- 
ing surface for much -travelled streets. 

TIjb life of thi*^ clasR of walk is indefinite. The first walks of this material 
in Toronto were laid in one of the most heavily travelled sections about thirteen 
years ago, and are to all appearance as good as when new. Other cities have used 
sidewalks of ctmi en t- concrete for twenty years, which are still in excellent condi- 
tion, Thf^i-e appears to be no reason why perfectly built walks of this material 
should not last half a century. 

Artificial stone (ceTneiit-eoncrete) makes a durable, economical and satisfactory 
walk and this material should replace plank as rapidly as possible in your city. 
Of course, as with any work, care must be exercised to select the best material, 
and provide the best workmanship. A point frequently overlooked in concrete 
sidewalk construction is the necessity for perfect drainage, a matter of importance 
in all paving work in tliis country where the action of frost is so sevete. 
Should youi' council desire it, I will furnish a standard specification for the con- 
struction of these walks. 

Recommendations. 

Summarizing tlie preceeding discussion, the main recommendations which I 
would lay before your council are as follows: — 

1. That a plan of tlie city be prepared, classifying the streets according to 
traffic and requirements, adjusting the right class of pavement to each street, fixing 
grades, width of roadway, boulevards and location of sidewalks. 

2. That the frontat^e tax system for street improvement be retained but so 
ani ended as to require tlie adverse petition of two-thirds of the property owners 
to annul the initiative of the council; after which the further power is given the 
council to perfoi^m the work on a two-thirds vote of the council. The system 
should be amended also so as to assess one-third the cost of aU work against the 
general funds of the city if favorable legislation can be obtained. 

3. That the ward ayatcm be abolished. 

4. That less be expended in the temporary grading of dirt roadways, and 
more divei'ted to permanent work each year. 

5. That broken stone roadways be laid on residential streets, the general plan 
to be as specified herein. 
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6. That vitrified brick be used on business streets in the immediate business 
sections. 

7. That a nominal 12|-ton steam roUer, and a rock crusher of at least two 
cords per hour capacity, be purchased. 

8. That plank sidewalks be replaced with cement-concrete as rapidly as poa- 
sible — granolithic finish in business sections, sand finish on residential streets. 



SPECIFICATIONS FOR CEriENT-CONCRETE WALKS. 

The foUowing form of specification includes the most necessary requirements 
for laying artificial stone walks by contract. They should, however^ be ^'-aried 
as circumstances may render expedient : — 

1. The location and approximate extent of artificial stone side walks to bo laid Location and 
under these specifications are as follows : . eitect oE 

walka. 

2. The corporation shall remove the old plank, stone, brick, andothei" sidottaik j^enio^ftl of 
from the street before the construction of the new walk shall be commenced by the old aidewalkA* 
contractor, all such material being the property of the town, to be disposed of as 

the engineer may direct. 

3. All excavated earth, stones, posts, stumps, other obstacles or rubhUl) HhaO J^emoFal of 
remain the property of the town to be removed by the contractor to such ijoinl or ^arfh ^d 
points as the engineer may direct ; if not hauled for a distance exceeding <jne half rubbish. 
mile, such removal to be without extra charge. 

4. The walk shall be laid to the lines and levels given by the engineer. Ko Levela, atakm 
stakes or bench-marks placed for this purpose by the engineer shall he nvtvod or and beach- 
eflfaced by the contractor without the permission of the engineer so to do. marka. 

5. The space over which the walk is to be laid shall be excavated to a depth oi Prelim ioaify 
twelve inches below the elevation of the finished walk in accordance with the pLins ^xc^iiVation 
and profiles, on fyle at the oflGLce of the engineer. Perishable or objection; 1 1 mater- Q-^d flare h- 
ial shall be removed to a further depth, to secure a firm foundation if so required ^°^ * 

by the engineer. Such excavation in excess of twelve inches shall be fillt^il with 
gravel, or other material approved by the engineer, and the bottom of the aub-^^iade 
thus obtained shall be then made thoroughly firm and solid by pounding or riiUing. 
For all excavation or filling ordered by the engineer in excess of tweh'^e inches 
below the grade of the finished walk, the contractor shall be entitled to the autn of 
35 cents per cubic yard. 

6. A porous tile drain shall be laid centrally beneath the walk, to the depth, TUe drainage 
grade, of such diameter, and carried to such outlets as are specified upon the plan 

and profile on file at the oflGLce of the engineer ; and tile drains for carrying* murf Ace 
and other water through or under the walk shall be laid as indicated upon tho 
aforesaid plan and profile. All tile used shall be of the best quality of clay^ manu- 
factured expressly for drainage purposes, in lengths not less than one foot, Atid i)i 
uniform diameter throughout. All earth excavated in the layiag of these drains 
shall be returned to the trench, being thoroughly rammed and pounded in layers 
not exceeding one foot in thickness, and rendered perfectly firm and solid, to the 
satisfaction of the engineer. When sewer pipe is required in place of commihii tile, 
such pipe shall be furnished to the contractor by the engineer ; and shall be Liid 
in all respects to the satisfaction of the engineer. 

7. Upom the sub-grade thus excavated, drained and consolidated, ahall bo a layer of 
spread a layer of clean gravel or broken stone to bd thoroughly wetted, rolled or gravel or 
pounded, and brought to an evea surface. The layer of gravel or stone bo placed broken atoxio 
shall have a thickness of seyen inches ; and shall be uniformily not less th^^u five i'^^^J^g^ 
inches below the elevation of the surface of the finished walk, having prefer euGe 
thereto. 
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A layer of 8. Upon the foundation thus prepared, a layer of concrete shall be laid in the 

concrete, four foUowing manner : It shall be composed of one part by measure of fresh cement, 
Shi(^ *** of a quality approved by the engineer, and in accordance with the specifications for 

^"* such elsewhere herein described ; tiiree parts by measure of clean, sharp sand ; and 
five parts by measure of broken stone of such a size as will pass through a two-inch 
ring. The concrete shall be mixed in a water-tight box placed close to the work, 
by first spreading evenly a layer of sand ; upon this shall be evenly spread the 
proportionate quantity of cement and the two thoroughly mixed while dry. To 
this water shall be added and the whole thoroughly mixed and brought to the con- 
sistency of mortar. The proportionate amount of stone shall then be spread evenly 
over this mortar and thoroughly intermixed therewith. The concrete when mixed 
as aforeaaidf shall be immediately put in place and thoroughly pounded until it has 
an even surface, ia perfectly and uniformly solid, and is four inches in depth over 
the foundation and within one inch of the finished surface of the walk. Slab or 
flag divisions shaVl then be marked oflf, sixteen feet in area, the joints to be filled 
with clean sand or other approved separating material. 

Alayerrof poQ- 2. Before the aforesaid layer of concrete has set, and while it is still adhesive, 

^ieone incb there shall be laid upon it a wearing surface one inch in thickness. It shall be 
in thiokneaa. comjfjofied of one part by measure of Portland cement, and two parts by measure 
of clean sharp sand. The cement and sand shall be mixed dry, water then added 
to moisten sufficiently, the whole again thoroughly manipulated and mixed in a 
water-tight box or floor and immediately put in place. The layer shall then be 
thoroughly pounded, and worked to a true and even surface. Over this shall be 
sifted a layer of Portland cement, the whole to be neatly levelled to a perfectly 
smrxith surface, and rolled with a tooth roller to make a surface that will not be 
slippery. This surface layer shall be cut into sections, the joints to correspond 
exactly with those uf the first described layer of concrete, the edges of the walk to 
be rounded, and the whole finished in a neat and workmanlike manner. 

TfTnporary 10. Before any concrete is placed in the walk, temporary curbs, of 2x6 pine, 

'^'^^^r^^ with edges dresaed so as to be perfectly straight, shall be firmly and accurately 

fioateactor^ placed along the outer edges of the walk, to be removed after the walk has hardened ; 

these curb* to be furnished by, and remain the property of the contractor. When 

the curb i3 removed, the vacant space must be filled with good soil, and any sodding 

disturbed in so doing must be carefully restored. 

Total tfcdck- n^ The total thickness of the walk, including foundation layer, concrete layer, 

°f™ ^Ik ^ ^^* ^^^ *^^ wearing surface, shall be uniform throughout, and shall have a slope 
^* ' towards the roadway of J-inch to the foot, unless otherwise required by the 

engineer, 

Cementp 12, All cement used in the work must be of some well and favorably known 

brand » and shall be approved by the engineer. It shall be delivered in barrels or 
equally tight receptacles, and must be protected from the weather by storing in a 
tight building or by suitable covering, the packages to be placed on boards or floor- 
ing raised above the ground. All cement rejected by the engineer shall be con- 
spicuously marked *' Condemned," and shall be immediately removed from the site 
of the work. Should any cement so rejected be thereafter used in the walk, such 
sections as may be required by the engineer, shall be immediately torn up by the 
contractor, and replaced with cement of proper quality, without extra compensation. 
• The supply of cement must be so gauged that a sufficient quantity will be kept on 

hand to allow ample time for testing and examination by the engineer, without 
delay to the work of construction ; the cement to conform to the following teats, 
and sujch others as the engineer may require : — 

(a) At least 90 per cent, shall pass through a sieve having 10,000 holes to the 
, aquareinch. 

' (h) Pats made of neat cement, with thin edges, on pieces of glass, covered with 

a damp cloth ^ and allowed to set in air ; then placed in boiling water 48 hours, 
must not show expansion cracks, distortion, nor curling of the thin edges. 

(c) Samples of cement shall be made into the consietency of a stiff mortar, 
pressed iirmly into moulds, and covered with a damp cloth, then allowed to set in 
air 24 hours, then in water three, and seven days. When in water three days, six 
samplos shall sho^v an average tensile strength of 300 pounds per square inch*, when 
in water seven days, six samples shall show an average tensile strength oi 450 
pounds per square inch. J 
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13. The stone and sand shall at all times be subject to the approval of the Sand and v 
engineer, the sand to be clean, sharp and silicious. stone. 

14. At street crossings, lanes and private driveways, the walk shall be so Street cross- 
rounded, placed, and at such an elevation as to give a convenient passage for vehi- ^fvate'drive- 
cles, to the satisfaction of the engineer. The surface layer of concrete shall be li ways. 
inches thick, composed of equal parts by measure of cement and sand, and marked 

into diamond shaped blocks by lines crossing the walk diagonally six inches apart. 
The edges shall be rounded, and faced to the bottom of the concrete with the cement 
mortar used for surfacing the walk. At all street crossings, and elsewhere if so 
desired by the engineer, the edges of the walk shall be protected by a curbing of 
4x6 cedar, placed in a permanent and durable manner, flush with the surface of 
the walk. 

15. The contractor, in doing the work, shall excavate or fill in around trees in Trees, tree- 
a careful manner so as nob to injure the said trees ; and all gratings, areas, tree- spaces, Rrat- 
spaces, or other interruptions to the walk shall be regarded as continuous in the i^^Ks, areas, etc 
payment of the walk. The repairing or building up of area walls or other supports 

for gratings shall be performed and the material supplied by the contractor, as the 

engineer shall direct. , . 

Laying con- 

16. No concrete shall be laid in wet or freezing weather. crete in wet 

or freezing 

17. Care must at all times be taken to prevent injury to waterworks stopcock- weather, 
boxes, down pipes, door sills, steps, areas, gratings, hr other appliances which may p-evention 
be under, project into, or pass through the walk, and the pavement shall be care- ^f injury to 
fully and neatly filled around such appliances. When required by the engineer, waterworks 
all gratings or covers furnished the contractor shall be properly fitted into and con- and other 
form to the surface of the walk. appliances. 

18. The contractor shall be bound to maintain the walks and crossings in per- ^^'l?'^**''^^ 
feet repair, free from all cracks and defects, for the term of five years from the date j^ perfect re- 
of completion thereof, and should the contractor fail to do so at any time during pair for five 
the said term, the engine er may cause the necessary repairs to be made, retaining years from 
the cost from moneys due, or besoming due to the said contractor on this or any other date of corn- 
contract between the town and the contractor, or may recover the same from the Pl^^io*^* 
contractor, or his sureties in this contract, as money paid at their request. The 
certificate of the ODgineer is to be final as to the necessity of repairs and amount 
expended upon them. 

19. Care shall be taken at all times not to interfere with business or travel ^th^I^Iffic^ 
more than is absolutely necessary for the faithful performance of the work . The 
contractor shall make suitable and adequate provision for the safe and free passage 

of persons by or over the work, as may in the opinion of the engineer be necessary, 
and must confine himself to that half of the street on which the sidewalk is being 
put down, leaving the other half for the regular traific. 

20. At all times during the progress of the work care must be taken not to vate lav^ 
unnecessarily injure or destroy private lawns, nor boulfvards adjacent to the walk, boulevards 
On the completion of the work all surplus or refuse material must be immediately and removal 
removed from the street by the contractor. If not removed within forcy-eight of surplus 
hours after notice in writing so to do from the engineer, it shall be removed by the niatenal. 
engineer at the contractor's expense. 

Liability in 

21. The contractor shall, during the progress of the work, use all proper pre- case of 
cautions by good and sufficient barriers, red Hghts, or watchmen, for the proven- accident, 
tion of accident, and he will indemnify and save the corporation of the town of 
from all suits and actions, and all costs and damages occasioned by 

the negligence or carelessness of the contractor or his agents, or employees. 

22. The contractor or his duly authoru^ed agent or foreman shall at all times Contractor or 
while work is in progress, be on the ground, and instruction given by the engineer ^^^ agent to 
to such agent or foreman shall be of the same efiect as if given to the contractor. ^ °k *^^1 

28. The word engineer, where and whenever used herein, refers to the engineer Progress. 

of the town of or his authorized assistants, or other person appointed Engineer 

by the council of the town of to have charge and oversight of the defined. 

work. 

24. The decision of the engineer shall be final in case of ambiguity of expres- Interpreta- 

sion in the specifications, or doubt as to the correct interpretation thereof. ^^^^ ^I .. 

^ ^ specification . 
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25. Any disorderly or incompetent person or persons who may be employe^ 
on the work shall be removed wh^n required by the engineer, and no person so 
removed shall thereafter be employed upon any portion of the work. 

26. Any defective work that may be discovered by the engineer before the 
final acceptance of the work or before final payment shall be made, shall be re- 
moved and replaced by work and materials which shall conform to the spirit of the 
specifications ; failure or neglect on the part of the engineer to condemn or reject 
bad or inferior work or materials, shall not be construed to imply an acceptance of 
such work or materials. 

27. The contractor is entitled to receive 90 per cent, of the value of any por- 
tion of the work completed under these specifications, at the end of each fortnight, 
such completion being certified by the engineer, and by the chairman of the b^strd 
of works. At the expiration of sixty days after the acceptance of the work, the 
whole of the moneys accruing to the contractor under these specifications, except- 
ing such sum or sums of money as may be retained under any of the provisions 
herein contained, and such sums as may hav& been paid in the form of partial pay- 
ments upon the fortnightly estimates of the engineer. 

28. All necessary notices to waterworks, gas, electric light, telephone, or tele- 
graph oflicials. owners or occupants of property, or other interested parties shaU be 
given by the contractor. 

, 29. The contractor shall* punctually pay the workmen who shall be employed 
on the work comprised in these specifications, in cash current, and not what is 
denominated as ** store " pay. And final payment for the work shall not to be 
made until satisfactory vouchers are furnished the engineer by the contractor show- 
ing all wages to have been paid. 

30. All loss arising from unforseen obstructions or difficulties encountered in 
the performance of the work under these specifications, or from delay or hindrance 
from any cause during the prosecution of the same, shaU be sustained by the 
contractor. • 

31. The work to be done under these specifications shall be commenced on 
such day and at such place or places as the engineer may direct. Failure so to 
commence without good and valid reason therefore, will be authority for the 
engineer to declare the contract forfeited. Nor shall the contractor commence 
work on any street without the order of the engineer in writing so to do. 

32. The Board of Works reserves the right to declare the contract forfeited at 
any time it should appear to the engineer that the work, or any part thereof, is 
being unnecessarily delayed by the contractor, or that the contractor is wilfully 
violating any of the conditions of the contract, or is executing the same in bad 
faith. 

Removal of 33. In case the contractor should refuse to remove or replace any rejected 

rejected work ^ork or material within forty-eight hours after written notice, such work or 
or material, materiial shall be removed by order of the engineer at the contractor's expense. 
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34. Each tender must be accompanied by a certified cheque for the sum of 
$100, as a guarantee of good faith on the part of the person tendering, all sach 
cheques to be retained in the possession of the town treasurer until the contract 
and bond for the performance of the work are signed and fyled with the engineer. 

35. Before the contract shall be signed, or the work commenced, the o^n- 
tt actor shall furnish a bond for the sum of $1,000 for the satisfactory oompletfytl^ 
of the work, signed by two responsible sureties, and approved by the chairmai^^- 
the board of works. i 

36. The right to reject any or all tenders is reserved by the town of , »^ 

and the lowest or other tender is not necessarily accepted. ^ - 

37. Tenders for the work under these specifications must be made on the i 
for this purpose, which may be had on application to the engineer. 

38. Sealed tt nders, endorsed ** Tender for Artificial Stone Sidewalk,' 
received by the engineer up to noon, the day of next. 
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To the Honorable John Dryden, 

Minister of Agriculture. 

Sir, — I have herewith the honor to submit to you my fourth annual report 
for the year 1899, on Road and Street Improvement in Ontario. 

I have the honor to be, 
Sir, 
Your obedient servant, 

A. W. CAMPBELL, 

Provincial Instructor in Eoad-making. 

Parliament Buildings, Toronto, 
Ontario, 7th February, 1900. 
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ROAD REFORM. 

The value of good country roads as a part of Ontario s transportation system 
is far from being fully understood and appreciated. The Province has not 
spared its energies in the building of railways and canals, largely for the benefit 

of " our undeveloped resources." 
There are resources existing in 
Ontario, not usually regarded as 
" undeveloped " because they ex- 
ist in the older and more thickly 
populated districts. Neverthe- 
less agriculture, the most import- 
ant industry of the Province has 
by no means assumed its proper 
proportions, largely for the reason 
that the country roads, the veins 
and arteries reaching the farmer s 
lands, have been mismanaged and 
neglected. 

A remarkable example of this 
has .recently been given by a 
number of Hamilton and Toronto 
merchants and manufacturers 
who have established a freight 
wagon service between the two cities, a distance of forty miles, in competition 
with railway rates, resulting in a saving of seven and eight' cents per hundred on 
the freight carried. That this can be accomplished on the highway traversed, 
which is no better than the average bad road, would seem to be proof conclusive 
that the common roads offer advantages which have been overlooked. 

[7] 
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In France we find teamsters competing with railways in drawing goods two 
and three hundred miles over country roada In Belgium there are instances^ as 
between li^e and Brussels, or Antwerp and Brussels, in which teamsters com- 
monly haul their loads sixty and seventy miles in competition with the railways. 
Similar examples could also be found in (Germany and England. 

That traffic over the common roads can compete with railway rates is 
regarded by many as an anomaly, a condemnation of freight rates, and a return 
to the primitive conditions of our grandfathers. Nevertheless for limited hauls, 
as great as three hundred miles in France, the common roads provide a means of 
competing with the railways which we cannot afford to disregard. That such 
competition is successful on the very inferior roads between Hamilton and 
Toronto is an index to what the farmer should be able to procure for himself. 
With good roads, farmers would equip themselves with better stock, journeys 
could be made more quickly, and double the present loads could be carried. There 
are no better means of regulating freight rates than to render ourselves largely 
independent of railways, by improving the common roads, a matter which 
European experience tells us, is not beyond our poWer to accomplish. 

The agitation in favor of good roads, carried on by the Government during 
the past few years, has not only advanced public opinion in favor of better roads, 
but has revealed to the general public that the system by which our roads are at 
present being made and maintained has been by no means conducive to the best 
results. The effect of the movement has been and no doubt will be to increase the 
expenditure upon roads. The popular idea, which at first prevailed, that this was 
the chief object has, however, been largely dispelled and it has become generally 
recognized that the aim of the reform already in part accomplished in Ontario 
has been to procure a proper administration of the money now being ^)ent upon 
the highways. That there is urgent need of this there is everywhere abundant 
evidence, and is universally accepted. This applies not merely to country roads, 
but to town and city streets, in all of which a great annual waste is going on 
without producing the desired results, thereby entailing both a direct and re- 
active losa 

The Large Amount Involved. 

The actual money spent upon roads, streets and bridges is of very much 
larger dimensions than is commonly supposed. During the ten years, 1887 to 
1896, it amounted in cities to $14,483,643, in towns to $6,759,626, in townships 
and counties to $9,380,689, a total of $30,623,958. If to this we add about 11,- 
000,000 days of statute labor expended in the townships, we have a money and 
labor value of $41,623,958, an average of over $4,000,000 per year. This is more 
than one-third of the taxes levied on the people in municipal and school rates. 

It forms the greatest outlay of the municipalities on any one public service, 
and is one which will constantly increase. It is estimated that the canal system 
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of Canada, diieihp IB Ootuio, b^ Tlie 

<;08t c£ the nilvmj systen widain tke Ptirdiiee bas ben about $150,000,000. Im 
ten years, as haa beea shovii, tlie expeoditnre on roads in noaqrand labor 
has amoonted to $4I,€2Sj»S& While an ooact fiftamar^- eamkot be nuide, it n 
4ipparmt that the enMwwi roads oC the ctu mln ha^^e in all profaaUtr eost im 
the aggregate, fuDy asnadh as bodi nilvmy and canal systems pnt togcAec 

Hus large sum has been spent on tiie roads in eomparalaTely sasaU aa»oanta 
ihiooghoot the Pravinoe, tike zmi^efmyecs see cnly these small sums, and in ecnse- 
qoffltoe do not realiae the enoraioas total Tbe expenditare is nnde too, with 
litUe or no attempt at earefal saperraaon, with the resnk that a laqge praportaon 
is actually wasted and nnich of the remainder toxsed to pcxx- aeooimt Much of 
the e^ienditare is nndoobtedly devoted to a xtry good pmpose, bot a eareSDl 
ezaminatian of the metbofe pcrsoed in town sh ips, TiTTagrfTi^ towns, and as a gen- 
eral thing in cities, wiH £scicae that owing to faulty administration, carefess and 
inexpoieneed stqwrrkBon, a&d the improper influences which arebronght to bear 
npcHi those in diarge, oor sj^tem of roadHoaaking is incompetent^ utterly mjnst 
sni extrava^iant, aad is ailin33t solely re^xmsible for tfaor poor condition. 

That this Tast expen^tiare ^lOQld be made iq^on such an important pnblic 
work, in so slipiiioi a manner, wil^oat rale or desovn, seems inexplajnaHcL llial^ 
as a genenl rale, work is dscke withoiat plan or speoficatian, withoat system, 
organization or propsr siperrision, seeJK startling in Tiew of the fact tJiat 
whereviK^ any othsr polJie wok is done system iticaTly it is watched with the 
•dosest inter«t bj the radi^ij^rs, anl tlie e^^enditore fritirigfti to the most 
trifling iteniL 

When the peojde of a munieipality are Aown. what the roads are 
costing them, it is a rerdadon, and for the first time are they xuw 
commencing to reafize the importance of the work and the amgnitiide of the 
e^>aiditare. They see that bg^tter roads, aad eren good roads, donot necemanly 
mean an increased outlay* bat a better administration of the present ex p e mlitui e. 
Any department <rf government which can even s nuigasfu Hy critaciaesndi an out- 
lay wooldbe pafcMming a valuable servioeL And where the services of simh a 
department can be extended so as to rednce the wcA to a system, and insma 
audi, considtation and anistan^ as wiH bring about the most pro&talde expendl- 
iore of this mooey^ it will confer a lasting benefit npon the coimtiy. 

Sndi a heavy expenditare made npon a pnblie service so important, certainly 
wariaa ts the atte nti on of tbe Government, wbidi can be directed in varioos ways. 
In addition to educating and instructing the people in the proper m^hods of road- 
making; edncaling the pec^k by a criticism of the work done, and nketbols of 
^e^q^enditore; cof^tmctian ot sample sections as object lessons to ek^^ate their 
ideals of what a road sboaM be : and drcaLitioii of propo* literatore, there dionld 
be legislation so revised as to be in keeping with advandng conditions, and con- 
^stantly dianging leqoirements ; nranidpalities might be fnraiihed with tha 
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means required at the lowest rate of interest on easy terms of re-payment; the^ 
co-operation of railway companies could be secured in the cheaper carriage of. 
road-making material for districts without a local supply, the railways and 
people thereby obtaining mutual benefit. 

Ratepayers generally, are possessed of the idea that their roads are now 
built and maintained almost solely by statute labor, and that if this work is not 
performed in the most faithful manner, no serious crime is committed. They 
fail to realize, however, that owing to the very imperfect manner of doing the 
work, municipal councils are obliged to* impose a direct tax. The amount of this- 
tax, the indifference displayed in expending it, and the inferior results produced,, 
comprise the serious phase of the whole question. 

Underlying Defects. 

For well populated districts, where more advanced principles of government- 
should be applied, the present system is fundamentally weak from two main 
causes which bring in their train many abuses, and cause failure in the effort to- 
improve the roads in a manner corresponding to increasing requirements. These^ 
causes are: First — the control is so scattered that no one can be held responsible 
for a proper expenditure of the labor and money devoted to the roads ; and 
second — the payment of a tax in labor is too vague and clumsy to meet mod era 
conditions. 

From these two sources spring many important results: neglected roads,, 
injustice to the men who do honest work, misappropriation of labor and money ». 
and similar abuses. Some pay the tax with honest work, while others, from 
various motives, do not. 

Under present conditions, all responsibility is, in the first place, distributed 
among members of the council ; the council again distributes it among fifty or 
one hundred pathmasters. The large amount annually spent by most townships 
in the way of money and statute labor is also so scattered, together with respon- 
sibility that the people do not realize how large a sum is being spent ; but when 
mis-spent and innocently squandered as it generally is, there is no one whom 
they can call to account. The coimcillors can shift responsibility from one to 
another, and then to the pathmasters. The latter have nothing to lose and so 
can merely shrug their shoulders when any improper or careless expenditure 
comes to light. Divided responsibility is never successful even in township 
government. 

That the money expenditure is so largely scattered in patchwork, in tem* 
porary and perishable work, is due largely to the fact that all roadwork is. 
viewed from the standpoint of statute labor. The money appropriations, while 
large in the aggregate, are made in small amounts with the object of supple- 
menting statute labor. If this were reversed, a system of money expenditure^ 
used as a basis, and the money concentrated in durable and permanent work. 
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from year to year, statute labor being the supplementary force, it would greatly^ 
tend to correct present weaknesses. It is found, however, to be almost impos- 
sible to combine the two systems in this latter way. Immediately the greater 
economy of a concentrated money expenditure' is realized, with its greater flexi- 
bility, and adaptation for securing better work, the awkwardness and wasteful- 
ness of statute labor becomes apparent, and it is found to be, in many ways, a 
hindrance to its more efficient rival. 

The Details. 

In pursuing a study of the details we find that statute labor is slighted in 
many well known ways by the taxpayers individually and collectively. Some do 
their duty and others try to do it. Some will not do their duty, and try to keep 
others from doing it. Some would do their duty, but seeing the carelessness of 
others, feel the injustice of the system, and so are as careless as the rest. Others 
neglect the work in order to have greater claim for money appropriations. 

Even if there were honest endeavour to do the required amount of labor, 
the system would still be unproductive of the best results for many reasons. It 
is not a system which provides for the needs of the roads, so much as for the 
wishes of the men who do the work. This applies to the kind of work done, 
whether grading, ditching or gravelling ; to the time it is done, and to the local- 
ity where it is done. 

No matter how much grading may be needed, no matter how much ditching 
is required, if it is more convenient for the farmer to draw gravel he does so, and 
the other work is neglected. It is the same under other conditions, and grading 
and ditching are very often done to the neglect of gravelling if the former 
involve less bother. And so it goes on, the man who is doing the work, not the. 
work itself, being the first consideration. 

In the care of roads, there is a proper time for doing the work, and no other 
time will do so well. No other time will be so satisfactory. No other time wiU 
keep the roads in good condition at the minimum of expense. But this, under 
the statute labor system, is an impossibility. This labor is available only at one 
time of the year, that, a very imf avorable time for road-making, and it is not then 
devoted to a proper scheme of repairs. Repairs are made only when the road 
becomes entirely worn out. 'Once placed in a good condition, they are neglected 
and allowed to become almost impassable before repairs are made. 

The work under statute labor is not done at the points where it is most 
needed, but it is an unwritten law that the pathmaster for the year will look 
after his own interests, even to the extent of digging a ditch, which will benefit 
only his own farm, without benefit to the road, possibly to its detriment. 

The Result of the As:itation. 

All these are things which the average ratepayer will now admit. Three 
years ago the statute labor question was one of exceeding delicacy to handle, but 
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by a continuous campaign, pointing out the small amount of good produced by 
statute labor, its unfairness and injustice, the large amount of money spent in 
addition and the poor results from the united expenditure ; and by pointing out 
what could be produced if proper methods were resorted to, the devotion of the 
people to statute labor has been largely removed, A number of townships have 
Abolished statute labor, and others are preparing to do so. The feeling is grow- 
ing that statute labor should be abolished by the Provincial Legislature. In the 
meantime, as a result of the agitation, townships are putting forth greater effort 
to obtain better results. They are organizing their forces more efficiently, pur- 
chasing modem road machinery, and are learning and applying in a better man- 
ner the principles of roadmaking. 

This however, in the main, is but educative. The efforts they are putting 
forth are but teaching them the need of a more efficient system. The Town- 
ship of North Monaghan is probably ^the most advanced in this respect. The 
municipality has been divided into four divisions and a road commissioner placed 
in charge of each. All taxes are paid in money, and work is done by contract or 
day labor as its importance dictates. The details of the system are being gradu- 
ally perfected, and it is giving entire satisfaction to the ratepayers and the roads 
are rapidly improving. 

The demand for information has been general, and meetings for the purpose 
of discussing the question have been held in every part of the Province. The 
question is now practically in the hands of councils or other executive bodies, 
the minds of the people being pretty well prepared for action. Consultation 
with municipal councils will always be necessary, and much detailed information 
required on methods of taxation, principles of construction, supervision, material, 
the use of modem machinery, etc. This would be accomplished largely by 
correspondence and the issuing of bulletins. 

This is but one phase of the question of road reform which the people are 
gradually working out, and problems of a different nature are presenting them- 
selves. 



THE RELATION OF TOWNS AND CITIES TO COUNTRY ROADS. 

A map of the main roads through Ontario as they existed half a century 
ago presents a striking similarity to a map of the railroads of to-day. The con- 
struction of railways was, in effect, but the improvement of the former trunk 
lines of common highways, providing them with firm and well graded roadbeds, 
smooth, hard tracks of steel, and discarding the less efficient horse power for 
mechanical traction. We are most readily impressed with the larger and newer 
enterprises, so it is that we are inclined to regard the railways as the chief factor 
in transportation. It is not the massive root branches of the tree which abstract 
nourishment from the soil, but the diminutive, thread-like off shoots from them. 
It is not the steam railway which is the active agent of a nation's growth ; but 
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like the root branches of the tree, the railway is secondary, subservient to the 
lesser avenues, to the net- work of which is deputed the task of first gatherinjir the 
means of subsistence. In proportion to the excellence of the network of common 
roads will the country be occupied and productive. As the roads are good, the 
country occupied and therefore productive, so will the railways have employ- 
ment. The activity of the railways is a certain index to the magnitude of the 
flow of commerce. And commerce is the life stream of national prosperity. 

Equal Economy Demanded by Country Roads and City Streets. 

The city is the product of the country ; the coimtry is not the product of 
the city. The first roads on the continent were country roads, not city streets. 
As country roads were first in origin, so they are first in importance. There is 
too great a tendency among townspeople to overlook the wider application of 
the question of roads in general. With city paving, there is certainly a greater 
demand for engineering skill, and the engineering difficulties appear to be farther 
from solution than is the case with country roads. At the same time, the simplicity 
of country road construction is not always so real as it appears, and the diffi- 
culties are greatly increased by the deficiency of funds with which to overcome 
them. The same obstacle, it is true, is met with in city paving, and the question 
becomes in each case, one of obtaining the best results with a minimum or within 
a limited cost. In view of the strict economy demanded, the construction of 
country roads, in selection of materials, location, drainage, grading, bridge and 
culvert building, and the various details, becomes a matter in which the greatest 
skill is not wasted. 

Cost of Streets and Roads Compared. 

The people in the cities are very apt to urge that, because their pavement 
cost so much per foot frontage more, because the farmer receivei? the reciprocal 
use of the city street in return for the city man's use of the country road, they 
have, therefore discharged their obligation with regard to roads. Contrasting an 
eighty-acre farm, however, with a fifty -foot town lot, and a farm road at $1,000 
with a city road at $5,280, we find the cost to the individual farmer is $125, and 
to the city property owner, $25. 

Many of the streets, it may be said, cost much more than the amount named» 
The same is true of the country roads, almost the minimum has been named in 
each case, and if we double the cost in the one instance we must do so in the 
other, so that the proportions remain about constant. Then too, a fifty-foot city 
lot is double the frontage occupied by the majority of city housea An eighty- 
acre farm is not uncommon in the country, and in levying it with one-eighth of 
a mile, there has not been included its proportion of fiankage existing in every 
block. 
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The work of country road building is one of considerable expense, as 
compared with the number and wealth of those upon whom it now commonly 
resta Wherever it is left solely to the farmer it will be yeai« before the con- 
dition of the roads will be adequate to the complete development of the resources 
of any country. 

A Matter of Self-interest for the Cities to Assist in Roadmaking. 

The sum of the matter is that, whether or not the towns and cities discharge 
their strict duty in the construction of streets within their limits, their prosperity 
is dependent upon the prosperity of the country districts, and it is but a matter 
of self-interest, of profitable investment, to assist the farmers in road building. 

There is, first of all, the broader aspect of the question which regards the 
welfare of the nation as a whole. In this aspect of the question, we are led to 
regard the relations which exist between the great metropolitan centres which 
have as territory upon which they depend for support, the nation as a whole ; 
which, whether for agricultural, mineral or forest wealth, are ultimately depen- 
dent upon tlie rural highways for the materials of manufacture and consumption. 

There are again the towns and cities of lesser magnitude which draw their 
support largely from the agriculture of the immediate vicinity. From these 
latter there comes a more urgent demand for good roads, a demand which all 
urban communities have made of late years, for it is these lesser cities which 
would be more directly benefited by the improvement of roads in the imme- 
diate district. The benefits being more direct, the value of good roads becomes 
more apparent. 

The larger cities, less directly benefited, but benefited to no less, indeed to a 
much greater degree, appreciate less perfectly their value because, being less 
direct, the benefit is less apparent. They have usually many manufacturing 
industries, and therefore seem more self-supporting than do the towns more 
directly dependent upon the agriculture of the district. The more apparent 
independence is, however, deceptive. If the town is a manufacturing centre, it 
must have country roads over which to draw the material for manufacture ; to a 
much greater degree, however, must it have a wealthy territory surrounding it 
to purchase its articles of manufacture. It is to the agricultural country that 
good roads are most beneficial, and no agricultural country can become wealthy 
and to the highest degree prosperous, without good roada From greatest to 
smallest, towns and cities are dependent upon good rural roads. 

Comparison of Benefits. 

Many towns, it has been said, have learned that it is most important to have 
free aoid uninterrupted communication with the surrounding farm distiicts at all 
seasons of the year If the farmer must come over the roads to the centres of 
population and the railway station, to dispose of his farm produce, it is equally 
necessary to the townsman that he should use the roads to draw the merchant*s 
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^oods back to the farm. It merely happens as a matter of convenience for ob- 
vious reasons that the farmer draws his produce to the town and his purchases 
l)ack to the farm, instead of the merchant hauling his merchandise to the farmer 
4Uid the produce of the farm back to the town. The country roads are nearly, if 
not quite, as much benefit to the townsman as to fche farmer. 

Without the means of access, a country is valueless for production purposes. 
A farm of highest fertility within fifty miles of Toronto, if there were not roads 
by which it might be reached, would be as valueless as if situated in the heart of 
Africa. Distance is not measured by miles, but by rapidity and ease of travel 
4uid transportation. It naturally follows that, with the opening of the first wagon 
track leading to it, the value of a farm commences, and as the road improves the 
value of the farm advances, other conditions remaining constant. It is true that 
the more the country districts become filled with population the more rapidly the 
improvement of roads will advance, but it is equally true that the more rapidly 
the roads are improved the more rapidly will population advance. The construc- 
tion of the Canadian Pacific Railway has been the means of enticing a population 
to the Canadian North-west. The improvement of roads will have the same influ- 
ence upon the less distant territoiy, and there is every need for greater attention 
to the home field for missionary effort in this respect. As population increases, 
the wealth of our cities will increase, and it therefore points forcibly to the con- 
clusion that one of the potent means of improving and lengthening town and city 
streets is to provide at the distant end of the chain of transportation, good coun- 
try roada 



A COUNTY SYSTEIl. 

Throughout Ontario, in the great majority of municipalities, the country 
Toads, in addition to being constructed entirely by the farmers, are kept up by 
the statute labor system, supplemented by money grants from the county and 
township councils, chiefly the latter. This applies to all the roads however im- 
portant they are. The result is that there are inadequate and imperfect methods 
employed. No experienced skill, an absolute necessity for good road making, is 
employed, so that the roads are, for the greater part of the year, in an exceed- 
ingly deplorable condition, materially interfering with all commercial and social 
functions within the Province. 

There are distinct classes of roads throughout the country districts. One of 
these classes is composed of the main roads, the through roads, the leading roads. 
They serve large areas, an entire township, or several townships, and usually lead 
to the chief market towns in the district or county. They are the trunk roads 
from which branch another class of less importance which serve only the two 
adjacent concessions, or perhaps only a small neighborhood, perhaps only a few 
farms. 



16 THE REPORT OF THE [ No. 25 

The riain Roads. 

Tbe construction and maintenance of these main roads is much more expen- 
sive and exacting than the roads of lesser importance. They abready absorb most 
of the expenditure and energy of the townships. Upon them the greater part of 
the township money appropriations is spent, and the greater part of the statute 
labor, to the neglect of the little-travelled roads. Heavily-travelled, they quickly 
get out of repair, and, under the system which townships can adopt, they cannot 
be constructed so durably nor maintained so thoroughly and economically as 
under a county system, in which latter the most workmanlike system, together 
with the best and most suitable machinery, can be employed. 

Passing, as these main roads do, through an entire township, and continuously 
through several townships, it is necessary that they should be maintained in a 
uniform manner throughout their entire length, if they are to serve their best 
purpose. At the present time, so far are they from being maintained uniformly, 
even through one township, that they vary from statute labor beat to statute 
labor beat ; one beat being in good condition and well kept, the next, perhaps, 
almost impassable, according to the relative skill of the various path-masters, the 
opportunity for drainage, the convenience and quality of the road material. These 
main trunk roads should not be subject to such caprice, but should be maintained 
after a uniform plan, under all circumstances, from township to township, and 
through the greatest area possible. 

A Larger Area for the Distribution of Revenue. 

The necessity for providing that towns and cities contribute to the mainte- 
nance of roads has been explained. We find, however, that in some townships 
there are none of these urban municipalities, while in others there are several, 
and perhaps very large cities. The duty and interests of these towns do not 
remain, except in rare instances, with so small an area as a township, and indeed> 
in some cases, the entire county is too small to spread their contribution over. 
The tax thus raised from urban municipalities cannot be equitably distributed 
on a less scale than a county system. 

A county road system does not necessarily mean that a greater expenditure 
will be made upon the roads of the county, but means rather that the townships 
will spend less on the roads and the county council will spend more. 

At the present time, under a county system, all towns and villages may be 
taxed for roads at the coimty rates. Cities within the county, however, are not so 
taxed, and this it might be advisable to rectify. 

County Systems Now Operated In Ontario. 

The only counties in Ontario which maintain county roads are Wentworth 
Lincoln, Wellington, Frontenac and Hastings. Wentworth County has for some 
time been considering the advisability of extending its system, and during 
the past year a commission was at work in the County of Oxford. Victoria, 
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Grey and York Coanties have also canvassed the question to some extent. For 
the best information on the subject in Ontario, however, the County of Hastings 
will most repay consideration. The County of Peterborough appointed a 
committee to look into the Hastings system two years ago, and this committee 
fully endorsed the system as they found it. 

The Hastings system commenced about twenty years ago with the purchase 
of the toll roads throughout the county. These have been added to until at 
present about 370 miles are maintained as county roads. These roads are among 
the finest in the Province of Ontario, and in many parts are undoubtedly the 
best. The County Council appropriates annually about $18,000 for the county 
system, including the expenditure on county bridges which are expensively built 
of iron, concrete and stone. The management of these roads is deputed to a 
committee o^ the council, by wht)m a su{>eri&tend6nt of roads is employed. The 
roads are divided into four sections, and a gang of men under a competent 
foreman is placed over each. Whenever a section of roadway requires re-con- 
struction or repairs it is inspected by the superintendent, from whom the foreman 
with his gang receive proper instructions and are sent to the place to carry out 
the work. 

The plan was at first vigorously opposed, but after a year's trial it proved so 
satisfactory and economical that it was continued, with the result that the added 
experience enables them to do the work at about one-half the first cost, and 
the roads are becoming better every year, owing to the careful supervision 
exercised and the ability to make repairs as soon as they are needed on the road. 

The expenditure on the county roads proper in Hastings county, exclusive 
of bridges, is estimated at $35 per mile only. A careful study of the present 
expenditure on township roads including statute labor will show a comparison 
very favorable to county roads in view of the better results obtained. At 
present the main roads absorb the greater part of the energies of the townships 
so that the side roads are apt oo be neglected, whereas by relieving the townships 
of the main roads they are enabled to very much improve the roads of less 
importance under their particular jurbdiction. 

Advantas:es of a County System. 

Under a county system, a portion of the cost of road building is levied, in 
the county rate, against the towns and villages within the municipality for road 
purposes. In order to extend this tax to the cities, it would be necessary to 
amend the statutes. At the present time under township systems, the farmers 
bear the entire cost. All the expenditure placed on roads would be spent in the 
coimty, and thus returned in a great measure, to those who contributed it in the 
first place. 

Under county control a properly organized corps of men can be employed to 

build and repair roads. As at other employments they become experienced and 
2 G.R. 
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do better work, and in the matter of repairs are ready to make them as soon aa 
signs of wear appear. 

By a connty plan, uniformity of work and system will be secured through- 
out the various municipalities. Whereas under township control a diversity of 
plans is sure to be adopted. 

In a county plan an experienced and properly qualified man could be 
employed to have constant supervision of the work, whereas under township 
control, each municipality cannot aflFord to pay the salary of such a man. Under 
every good system it is necessary to have responsibility centralized and defined,, 
not divided and easily shifted from one to another, as it now is under the statute 
labor system. 

Under county control modern machinery too expensive for individual town- 
ships can be purchased and handled to advantage, an experienced operator can 
be employed for each implement, and a better and more uniform class of work 
will be secured. 

A township can manage its roads properly only by adopting a plan similar 
to that outlined under a county system, but by extending it over a county it 
becomes more cheaply operated. 

There is not community of interest between the townships. In one township 
there is a certain leading road, much travelled and well made and maintained. 
The adjoining municipality may, for various reasons, not consider it of so much 
importance as to warrant them in making an expenditure to benefit largely their 
neighbors who are obliged to travel over it. A properly connected system of 
lecwiing roads throughout the county will be obtained under a county system; 
whereas with each township, and even each statute labor beat, working independ- 
ently of those around it, this will be lost sight of. 

During the winter months, when snow is plentiful, the necessity for use of 
the roads is as great as at any other season. But, unfortunately, often in one.night 
snow drifts may render them almost impassable, especially for heavy teaming ; or 
at least, owing to drifts and pitchholes, they are made very unserviceable. The 
opening of the roads would be part of the work of county maintenance, and the 
necessity would supply implements for doing the work promptly and cheaply. 

If no greater expenditure is made upon the roads than at present, the rate 
will be reduced, because most of the township's expenditure is now placed on 
the leading roads ; and the township will be relieved of these by a county system. 
Under the county system the funds will be suflSciently concentrated to undertake 
durable work, and consequently these roads will be properly constructed and 
afterwards maintained at a less cost than at present. 

A county road system equalizes the cost of maintaining leading roads. In 
every county within a certain radius of a market town, traffic constantly increasea 
as the town is approached. The cost of construction and maintenance increases in 
proportion to the traffic. It is unfair to change those living near the town With 
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the cost of building the roads to aooommodate traffic (rom a distance ; so mifiair 
as to cause discouragement, and often withdraws support. 

Property is very laigely valued according to distance from the market and 
the convenience with which the market can be reached Property a long distance 
from the market is affects to a greater extent by the bad condition of the roads 
than is property very near the market. Good roads are therefore of greater value 
to townships a long distance from Use maitet town than those in the immediate 
vicinity. 

Under a county system durable road construction would be undertaken. 
The economic value of this work would be seen and appreciated by the people of 
the different townships. The well-built roads would stand as object lessons, and 
would teach the better expenditure of funds spent by the townships on the roads 
maintained by them. 

While there may be some feeling averse to townships parting with cmy 
control of their roads, it is nevertheless impossible, under a township system, to 
levy taxation equitably, or employ the most economical and at the sa^e time 
sefviceable system. The trend of opinion has turned towards collecting the most 
important roads of each county, placing them under the management of the 
county council It has been shown that by such a means road-making can be 
placed on a more busineas-Uke basis, and consequently greater efficiency is secured. 
It provides for a more equitable system of levying the cost, for a better use of 
modem machinery and for a higher grade of oversight and workmanship. At 
the present time township councils are unable to maintain the roads by statute 
labor, and are in consequence compelled to make annual appropriations of money 
from the general tax. This money is, in the main, spent on the roads which would 
comprise a county system, but owing to the contracted character of the system, 
township councils cannot expect to apply this expenditure to the greatest 
advantage. 

Despite the advantages of a county system of roads, township councillors are 
frequently unwilling to give up any of their present powers, and the influence 
and patronage which accompany them. Their sessions are mainly occupied 
with the distribution of money over the roads, the building of culverts and 
bridges, and the settlement of road accounts. This distribution, ctis a general 
thing, is made at the request of a community of favor-seeking electors, and not 
in accordance with the real requirements of the roads, as would be the case if 
reported upon by a responsible official under a county system. 
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ROAD EXPENDITURE AND 5TATUTE LABOR. 

Statute labor should be worth one dollar a day. This is a moderate estimate 
for a day's work, and there are few men who would be willing to sell their time 
for so small an amount in the open market. And yet there are some communities 

which protest a^^ainst the 
commutation of statute 
labor, or its abolition, for a 
tax amounting to half this 
rate, or fifty cents a day. 
Indeed, where it has been 
proposed to commute for 
twenty-five cents a day, 
there have been those who 
oppose the change, prefer- 
ring to work on the road 
for a day in order to retain 
so small an amount. 

The farmer whose work 
on the farm is not worth 
one dollar a day is not 
likely to be worth that 
amount in statute labor, 
and opposition to commuta- 
tion of jstatute labor at ih&i 
rate is, ro a great extent, one of the best reasons for adopting a commutation 
system, indicating, as it does, that the roads are not receiving the amount of 
honest labor which it was intended should be placed upon them. Roads are of 
much too great importance to be slighted in any degree. 

With the purpose of comparing the present annual expenditure upon roads 
in the Province with the amount needed to keep roads in good repair, the money and 
labor spent by townships and counties has been collected under county totals. 
With thdse it is interesting to compare the expenditure upon the Hastings county 
roads of 370 miles, kept under a management admirably suited to the needs of 
every county. These Hastings roads cost in 1896 an amount equal to $4^.82 per 
mile ; or, deducting the expenditure on bridges which is included in this sum, the 
roads proper cost, it is estimated, about $35 per mile. 

An anlysis shows that there are two counties, York and Wentworth, which 
show an expenditure exceeding S60 per mile ; the former, to be more exact, 
$69.87, and the latter $61.34. Three counties show an expenditure of between 
$60 and $60; Elgin $51.25, Middlesex $51.20, Oxford $56.23. Seven counties 
show an expenditure of between $40 and $50; Essex $45.32, Lambton $40 52 
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Perth 847.84, Wellington $41.17, Waterloo $41.57, Lincoln $45.07, Hastings $40. 
Fifteen counties spend between $30 and $40 ; eleven spend between $20 and $30. 
Only three, Frontenatc, Renfrew and Haliburton, fall below $20. 

Out of thirtjT-eight municipalities thirty show an average expenditure per 
county of $39.46, while of these the expenditure of five exceeds that of the county 
of Hastily on their county road system. The roads of Hastings, including town- 
ship and county roads, it has been stated, cost $40 per mile, an amount which 
certainly compares most favorably with other sections of the Province, in view of 
the condition of the roads. . . 

These estimates, it may be pointed out, consist of all expenditure upon roads 
within the several counties ; that is, the township money appropriations, county 
money appropriations, and statute labor at the value provided by law, one dollar 
per day. These statistics are deserving of careful consideration, and point out 
that a straightforward, business-like policy with regard to roads is no more costly 
than the present unsystematic methods in common use ; that good roads are no 
more expensive than bad roads in actual monetary outlay if right principles are 
adopted for their management ; and, in addition, bad roads tnean the many losses 
which bad roads necessarily entail, and the absence of the benefits conferred by 
good roads. 

Township Reports. 

Ketums received from township clerks in reply to a circular dated October 
30th, 1899, indicate that the reform of statute labor is making rapid headway 
and point to a great change of feeling from that exhibited by the returns includ- 
ed in the report of 1897. Extracts from the returns of 1899 respecting statute 
labor are as follow : 

Nelson Township. — ^At the first council meeting in 1900 a by-law was passed commuting 
statute labor at fifty cents a day. 

Peleb Island.— Statute labor is abolished by by-law. 

Blanshabd. — Statute labor is abolished. 

BuBFOBD. — A by-law is in force whereby a majority of any road division may petition to 
commute their labor at 50 cents per day. Eight divisions commuted this year. 

Saltfleet. — Statute labor is commuted at 35 cents per day. Three- commissioners are 
appointed by the council there being three divisions in the township. 

BiNBBOOK. — The statute labor system is not used in this township. We have one road 
commissioner appointed in each school section, whose duty it is to keep the bridges in proper 
repair. The system seems to be working very well, our roads are certainly improving every 
year. The plan is to get over all the roads with the grader in three years ; we have nearly 60 
miles. 

East Zobba. — Some divisions jcommute statute labor. 

EuPHEMiA. — Commutation tax was reduced from 75 cents to 25 cents per day. Batepayers 
were ^iven their choice either to labor or avail themselves of the use of the road machine, the 
council paying for same and. charging the several road divisions accordingly. More than one 
half of the divisions availed themselves of the use of the grader. The other divisions did no 
work, all were charged at the rate of 25 cents per day. 

i Fbont OF YoNGE AND EsooiT. — Statute laboir is commuted at 75 cents per day and 
collected with other taxes. 

Louth. — Half the statute labor was commuted for this year to pay for the road machine 
work. In 1898 the whole of the statute labor was commuted and double the work performed 
that year over all years, but this year a few old fosses wanted t6 work it out, and when the 
machine came over their beats the most of them were in their harvest or other work and could 
not attend to the statute labor and about one third was thrown away. 
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Sabawak. — The statute labor system is still used in two or three wards only. The stadbute 
labor is commuted at 60 cents per day in the largest'half of the municipality, and to be paid with 
the taxes and the plan works well. More work is done with 60 cents than for one days labor in 
the old way. The other two divisions are agitating for commutation at 60 cents per day, and 
believe it will be in force btfore two years. It is four or five years since the change in first two 
wards and they would not gj back to statute labor. 

East Oxford. — This year we have commuted our statute labor at 60 cents per day and I 
think we have got one third more gravel on the roads. I think all municipalities should 
commute their statute labor and the roads will be better made under one or two men to build them. 

Ancasteb. — Statute labor is commuted at 60 cents per day and an account opened called 
the statute labor acoount and a column on collector's roll used for same and collected as other 
taxes. Commut:ition. has been adopted for three years, but the system and appointment of . 
overseers is not complete. 

ToBOKTO GoRB. -The statute labor system is not used in this township, a change was 
made last spring. Have been spending from $400 to $500 in gravelling leading roads, but are 
working at a disadvantage as there is no supply except creek gravel 

Whitchurch. — The statute labor system is still used except on Yonge St. and some 
TJlUige lots north of Stouftville, being commuted at above places at 75 cents per day. A member 
of council is commissioner for Yonge St. 

North Qrimsbt. — Statute labor is commuted at 50 cents per day. Since commuting the 
statute labor our roads are in very much better condition. We raise a trifie over $1000 for 
road purposes which amount is expended by the road commissioners. 

Sarnia. — Statute labor is commuted in one road division only, the amount of such 
commutation is expended in said division by the commissioner. 

Malden. — Statute labor is abolished. 

North Crosby. — Statute labor, is commuted in one road division onlj. 

MiAGARA. — Statute labor is abblished. 

North Monaohan. — Statute labor is commuted at rate of 75 cents per day. 

TiLBUBY Nobth. — In two road divisions the statute labor is commuted at 50 cents per 
day. These divisions bought a road making machine. 

Reach. — The statute labor system is still used with the exception of four divisions in which 
the statute labor has been commuted at 50c. per day instead of 7oc. In the four divisions three 
commissioners were appointed whose duty was to collect the commutation tax, and supervise the 
expenditure when most needed. On the whole the change is working satis'actorily with a few 
exceptions (there are always some grumblers as you doubtless know). I may say that there is a 
growing feeling in the township for a better system of roadmaking and tluuk it time that the 
old worn out statute labor system was entirely abolished. 

Babton. —Statute labor is commuted at so much per day according to outlay rate struck at 
the time of other rates. W6 find the commutation of statute labor a benefit, works well in the 
township. 

WiNCHESTEB. — The statute labor system is abolished and road work is done by commiss- 
ioners of whom we have eidht in the township. 

Amelxa^bubo.^— Statuie labor is commuted in one road division, and it is proposed to com- 
mute one-half the statute labor throughout the entire township in 1900. 

Stamfobd. — ^The [statute labor system of road improvement is still used in about one* 
third of the township. In 1896 a by-law was passed commuting the statute labor in two polling 
divisions, and we hope tb see the whole township commuted in a short period. 

Clinton. — Statute labor is commuted at 40 cents per day. 

BAhTABD AND BuBOESs. — A number of road divisions have within the past two yeara 
commuted statute labot at 50 cents per day ; money is expended by overseer appointed by council 
— improved roads the result. The township owns a stone crusher ; breaks free of charge all 
ftt Mie got out in any toad division, whether statute labor is commuted or not* The tendency 
id to do away with /itatute labor, spend money in getting out stone and spreading it on road, 
townshi|>s paying ei^pense of breaking. 

Backwith. — Statute labor is commuted in some cases. 

Yobk. — The Statute labor system is used only in a portion (about one-half, according to 
assent). In comnluted portion of the township the money is all expended under the supervision 
of thtf township etigineers. The feeling b growing stronger to entirely abolish statute labor, if 
the law would permit of rate being levied in each division (4) according to its requirements. 
Tlie two njrthem divisions of township being rural and the southern portion urban, the 
reqtiirements of the latter for sidewalks are greater than the north. 

The holdings in the north are large as compared with the south, therefore they prefer 
commutation to abolition as the law stands at present. With the amendment in the law as 
suggested, I think abolition would follow and a rate in the dollar (the only equitable mode of 
levy) Would be levied for ** public works" in each division (not more than four), and spent 
withm the division. The provision as to division of the township could be left subject to by-law 
of the municipality. 
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Scott. — Statute labor is a wretched failure. The 2,000 dajs of statute labor and half that 
nuQiber of dollars fail to keep our roads good. 

Whitby. — The great hindrance to good roads is the lack of system occasioned by appoint- 
ment of yearly overseers and commissioners, resulting in patchwork. This year's (1900) council 
pro])tses to abolish statute labor. 

South Sherbrookb. — I believe if statute labor was done away with altogether and moticpy 
raised it would be a great benefit to the roads. I consider a great part of the statute labor 
work is miserably ^lald- out. 

Albion. — We work on the same old plan, but it is not a good one. 

TowNSEND. — The statute labor system is still used in this townsiiip, but there is a strong 
feeling to do away with it. 

C)p8. — Some few are in favor of abolishing statute labor, but at present at least 90 per cent, 
would rather work than pay any reasonable equivaWnt. In some beats statute labor is done 
systematically and well. Fifty cents per day i» accepted in lieu of work if paid before the 
month of Juuo. After that a commutAti^m of one dollar per day is exacted for any work 
appe iring undone on pathmaster's retiims — generally about $50 on collector's roll annually. An 
effort was made last year to place the leading roads under the control of the County Council 
and borrow a heavy loan on thirty years' debentures for macadamizing, but the councils of the 
muuioipalities declined to assent to such change, for the present; at least. 

Madoc. — Statute labor system not satisfactory. I think ere long it will be abolished 
and a tax of so much per day of statute labor added to ratepayers' taxes, and all the roads 
in the township put under the supervision of township road surveyor. 

Rama.— The township ofScials are talking of doing away with statute labor. 

( rBANTHAM. — There has been considerable discussion about commuting the statute labor, 
but t!ic change has not yet been tried. , 

SouTHwoLD.— T&estatttte^labor system is still used, and a great humbug it is. Statute 
labor is not abolished, but it is about time the unprofitable system was aboli^ed. 

Eobemont. — Statute labor system is still used in this township, but many regard it as a 
relic and are longing for a change. Our road improvements have not kept pace with the other 
improvements, and it is owing entirely to the system. The sooner it is abolished the better as 
we cannot have a worse. 

•McMuBBiCH. — The present system of statute labor gives very poor satisfaction, the general 
impression is that the sooner a change is made the better. 

Bbakt. — It is probable that statute labor will ba commuted in the near future. 

MooBE. — The statute labor system is st'dl adhered to, although many advocate a change. 

Bramosa. —There is a strong growing feeling that the system of statute labor has outlived 
its usefulness, and should be abolished and a competent road engineer appointed, instead of the 
council overseeing the roads. 

Carden. — It is time the statute labor system was abolished. 

South Fredericksburg. — I am in favor of the abolition of the statute labor system and in 
lieu thereof impose a tax of 60 or 75c. per day, and think if it were left to a vote the tax: system 
would carry. ^ 

Amherst Island.— I am of the opinion it would be very much more advantageous to do 
away with the old system of statute labor, substitute tiles for culverts and do away with 
wouden coverings. 

Woolwich. — I and a few others are in favor of having statute labor commuted, but our 
people do not seem to be ready for it yet. 

Orford. —I have advocated for years a payment of 50c. to commute instead of work^ and 
ev-ntually.it will come to that. 

Mara. — I believe that if statute labor was commuted at 50c. per day we woul I have more 
and bettor work done than under the present system. 

EIr^ ISKILLEN. — Would like statute labor abolished by Act of Parliament. 

South EASTH0PE.^~The same old way used with same awakening that this old way does 
not give best results. 

Brantford. — ^The statute labor system is still used but it should be abolished. 

Clarke — There is considerable dissatisfaction with system of statute labor and a -n'owing 
desire for some better way. 

SullIvAn. — The statute labor system is getting into disfavor with most of the progressive 
farmers in the municipality, and I think the time is near when there will be a change — and it 
cantiot come too soon . 

Front of Leeds and Lanbdowne. — The plan adopted in this municipality for improving 
the roads is to advertise for stone in September, to be delivered by the Ist of June of the follow- 
ing year, about 25 cords in each place in twin piles (near the highway and convenient for crusher) 
on all the leading roads. The crusher here is owned by a private party who crushes and puts 
ibe btone on. the roads with special carts for the purpose after the road has been graded with 
statute labor, at a rate per cord. This plan is giving gocd satisfaction. i But it is thought that 
statute labor, should be aoolii^ed. > . . » . 
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Portland. — ^The statute labor done in this township is of very little use. It should be 
made compulsory to commute all statute labor in the township. 

Glenslo. — While the statute labor system is still in use, it is giving very poor satisi^tion. 
Our councils are trying their best to make the statute labor more successful but with no i^ppar- 
ent result. This is the result of : 1st — the ignorance of the pathmasters ; 2nd— the indifference 
of the pathmasters. A change would seem to be necessary but the ratepayers as a rule are not 
in favor of commutation. 

Makmora and Lake — We have still the old blundering way of doing or pretending to do 
statute labor. Although there are a few conscientious pathmasters. A good many people pay 
75c. a day for commutation. In the village of Marmora, unincorporated and included in the 
municiuality of Marmora and Lake a little more' than one^half pay a commutation of their own 
free will without being asked to do so. It is very beneficial to the vilL^e. Statute labor as per- 
formed in the municipality is with a few exception a farce, all sorts of dodges and soiiemes are 
put in use to get^ottt of it. ■ The grants made 1^ the Oounpil are not all put to eood iise ; in some 
cases the money might as wellJ^ put down a rat hole. The system of work is uncertain and 
needs a therough' reforming, 'and compulsory at that. ^ 

Gloucbstbr. — The statute labor system is still used in this township but a great deal worse 
than it was fift«v years ago. It ir commuted to the extent of reducing it to 50o. per day and pay 
$1.00 per day for men to do the work, and as a further reduction the statuanr scale is redimd 
two-tlurds, as you will observe by the instructions enclosed herewith. The statute labor 
system as practiced in this township is virtually a failure — as the reduction made in the 
statuary scale, and the payment per day in lieu of performing the work and the price per 
day for performing the work and the chronic determination of the men to do just as little 
work as they can— has resolved itself into a sort of play day for the neighborhood to gossip and 
smoke away the time. 

Sheffield. — The statute labor system is better worked than formerly, but it is generally 
acknowledged to be unsatisfactory yet the ratepayers are not ready tD give it up. 

Mblancthon. — ^The statute labor system is a fraud. It would be much better to charge 
00c. per day and expend the money under a commissioner. Years ago we had a great amount 
of non-resident lands and the statute labor system yielded a large sum. We have very little 
non-resident lands now. 

South Marysburo. — ^We have very bad roads during the spring and fall, every one does 
just as little road work as he can. The old system is a failure, we want improved legislation 
in this direction. 

South Norwich. — I have received instructions from the Council to submit to the rate- 
payers in January the question of doing away with the Bt«M;ute labor system. It is commuted at 
50c. per divy in> the Police YiUace of OttervDle and a portion of the township and it works 
wonders. The village is nearly aSi. cement walks. 

HuMBERSTOKE. — ^The Government should pass an Act abolishing statute labor system. 

HiLUBR. — ^To me the statute labor sjrstem is very unjust. 

OsNABRUCK — Think we will be able to abolish the statute labor system inside of two years. 

Sydenham. — Theie has been some talk about doing away with statute labor, but no actaoo 
has been taken in the matter as yet. The Council of this year (1900) proposes to raise 940,000 
for road improvement. 

Faraday. — The system is very faulty as carried out here. Too many pathmasters, some 
only have their own work to oversee and others only have one or two to oversee. 

Nassaoawsya. — ^The statute labor system is still used and many are sick of it, believing 
that a commutation tax of 50o. per day would give much better results. 

HuNGERFORD. — In many sections of the township the road work is not half done. 

March. — I am of the opinion that if theLegislature would abolish the old fashioned system 
of statute labor, division of the township could 1^ left subject to by-law of the municipality. 

Wolfe Island. — There is very little interest taken in roadmaking, and I do not look for 
much improvement until our people are educated to the benefit of better roads, and until statute 
labor is commuted instead of performed. 

UsRORNE. — There is some agitation to have the statute labor system abolished. 

Pelhah. — Statute labor is commuted only in two small unincorporated villages, and giving 
good satisfaction there. 

Cramahe. — Statute labor is not commuted in our township, but I think it would give better 
satisfaction if it was ; a portion of the work each year is not done, and the council is asked each 
year to do so much repairing I think it will have to be done in time. The only objection I see 
in commuting statute labor is the laboring class who would far rather work for 50c. per day 
than pay it in their taxes. 

Sault Ste. Marie. — Statute labor system is still used in the township, I am sorry to sny^ 
as I consider that the better way would be to commute it. 

MoNCK. — ^In some instances statute labor is commuted but not abolished, nor otherwise 
modified. It should be abolished by statute, as it is not only detrimental to progress bot a 
source of municipal corru tion. I have had 30 ears of experience to convince me. 
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Dawn. — We are now in Dawn township just upon the limit or divide between the old sys- 
tem and a new one ; the unsettled or new parts, however, will hold to the old methods yet for 
some years. 

Sherbaooke. — Our township makes poor progress ; one man will grade and gravel and 
another will come along and cover it up with earth. 

Cabadoc. — The abolition of statute labor and a better system of road inprovement is very 
slowly gaining ground. How to make it practicable is the question. 

Aldborough. — There is quite a feeling that the present statute labor system should be 
abolished. 

MiDDLETON. — Our Council is in favor of doing away witli statute labor, but there is a 
stronji: feeling among the ratepayers against it, and they do hot like to make a move in the matter. 

Kaladar, Anolesea and EFFiNOHAH.-^Tiiis^ municipality sticks to the old system, and 
getting no aid from county and being a rough country, results — ^bad roads. ' 

CABLOW.^—Tliie-statute^labor system is still used and a very poor .system it id. 

Wilbsrforce. — The statute labor system is still used but many express the desirability of 
abolishingdt. . ^ ^ ^ i 

McKbllar. — The statute labor system of road d^strficl;i9n Js stillruife.d in tl£9lt6wn9hip. 

Nepban. — Yes, I am sorry to say, statute labor is still in use in this' township.*^ **' . ^ ' 

South WALsmoHAM.—Our statute labor is a perfect fraud. 

Albemarle. — There is an agitation in favor of abolishing the statute labor system, but 
whether it will be successful in accomplishing the same is yet uncertain. 

PusLiKCH. — The statute labor system is persistently adhered to with its defective and 
unsatisfactory results. 

Yarmouth. — The present Reeve, after two years' experience, is in favor of the abolition of 
statute labor. The councillors are of the same opinion, but the approaching elections have an 
influence and the matter has been laid over. 

Bertie. — During the five years that the road grader has been in use more actual improve- 
ment has been wrought than for a decade before. Some permanent work has been accomplished 
through use of rock crusher, but the amount done in any year will be necessarily small so long 
as the statute labor system is in practice. Ready funds is the desideratum. 

Christie. — Many of the more intelligent ratepayers of this township would be pleased to 
see statute labor abolished, but we still have too many who like their annual holidays. 

Woodhouse. — There seems to be a growing opinion that the present system of bridging, 
building culverts and road-making needs revising. 

Ptptsburo.— I am of the bpinion that if statute labor were commuted better results Would 
follow if commutation money were better laid out. 

Tudor & Oashel. — Our roads are in a very bad state and will be as long as the old statute 
labor system is used. 

Artemesia. — There is considerable talk of abolishing statute labor. 

North Easthope. — We spend a great deal of time and money upon the roads, and they are 
gradually improving, but we can never — in the opinion of the writer — have really good roads 
until the whole statute labor system is abolished and a new uniform system is adopted. 

Storrington. — A by-law was passed in March abolishing statute labor, but such a storm 
was raised that the council repealed the law before it was act^ upon. 

Derby. — The idea of abolishing statute labor and introducing up-to-date methods is being 
freely discussed and growing in favor. 

East Garafraxa. — There was a vote of the electors taken on a by-law to commute statute 
labor two years ago, but it failed. * 

Sandwich East. — The council have the idea to abolish statute labor system which seems 
to be a failure in our municipality. 

Perry. —The statute labor system is still used in this township, I am sorry to say. 

Asphodel. — The statute labor system is still used in the township and gives very poor resulto. 

Charlottevillb. — Same old style of pathmaster work. 

Oro. — A great many of the ratepayers in Oro would like to see the statute labor system 
abolished, whUe a good many would oppose it. 

Flos. — Since the commutation of statute labor in Elm vale a very great improvement in the 
streets is noticeable. 

West Nissouri. — Some of our people are in favor of having statute labor abolished and 
others think taxation is as high as they can stand. If we could enforce the performance of the 
work the system is all right. 

Ryde. — The idea is gaining ground in this municipality that the statute labor system is not 
the best if we are to have and maintain good roads. 

Tuckbrsmith. — The statute labor system is still used in this township but its days are num 
bered, at least in its present form. The trouble about abolishing statute labor system is to get 
some good feasible scheme to replace it with. Are considering tiie advisability of reducing the 
pathmasters from 86 to 4, giving each one a ward of his own under council's control and allow - 
in rate ^a ers to draw the gravel as at present. 
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ENDORSING THE ABOLITION AND COMHUTATION OF 3TATUTE LABOR. 




A by-law to commute statute 
labor at fifty cents a day, was sub- 
mitted to the ratepayers of Orillia 
Township at the municipal elections 
in January, ] 900, a majority favor- 
ing commutation. In discussing 
the proposed reform the Orillia 
Packet of December 28th, 1899, 
published the following article 
and letters which are self 



ex- 



planatory : 

ALUo^T IHPAS8ABLB UNTIL STATUTE LABOR WAS ABOLISH- '^ EiXpcrience, it hss beeu Said, is 

ED.-HOW IN FAIR CONDITION. ^^^ y^^^^ tcachcr, but thc wisc man 

benefits as far as possible by the experience of others. With a view to ascertaining 
how the system of roadmaking advocated by l^r. Caajiphell worked in the manici- 
palities where it had been put into operation, the Packet wrote to the Clerks of 
ten of these townships, asking them to give the ratepayers of North and South 
Orillia the benefit of their practical experience. Eight have complied with the 
request, and their replies, given below, make interesting reading. It will be 
noticed that while the details differ widely, the verdict is unanimous that com- 
mutation gives much better results than the old statute labor system. This un- 
animity of opinion where the commutation has been given a trial should be proof 
enough to the ratepayers of Orillia Township that they will make no mistake in 
voting for the change. The question has been asked, how it is possible that fifty 
cents in cash should build more road than a day's statute labor, which represents 
$1. Whatever the reason, it is perfectly plain that such is the case, as is 
exemplified plainly in the case of every municipality heard from. The most 
plausible explanation would seem to be that the performance of statute labor is, 
as has often been said, a farce, and that there is truth in the statement that mach 
of the lal^r is never performed. The farmer who believes in good roads and 
works hard to get them is thus made to suffer in passing over beats where the 
call to statute labor is not looked on seriously, but rather as an invitation to a 
picnic. It is, however, of little use discussing the cause. The fact is plain that 
commutation at fifty cents a day does produce better results than the statute labor 
system. 

" There are one or two other points which evidently need to be cleared up. 
It was a mistake to refer to the proposed change as the abolition of statute labor 
system. It would be better described as a reduction of the commutation from $1 
tp fifty cents a day. The road tax will still be reckoned on the same basis as at 
present, and those who wish will be given an opportunity to work out their 
statute labor, provided they are willing to work faithfully and to earn the money. 
Most of those who do work will doubtless get much more than enough to pay their 
road tax, and will be paid the extra sura out of the amount received from those who 
prefer to commute at the low rate. It should also be distinctly understood that, 
according to the scheme outlined by Mr. Campbell, and to the intention of the 
Councillors, the money received in commutation from each beat will be expended 
upon the improvement and up-keep of the road on that beat, so long as may be 
necessary to render it perfect. The only difference in this respect will be that the 
work will be done on a cash instead oF on a picnic basis." . . 
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£rom J. F. Kelly, MaUarytowfiy Clerk Front of Yonge <fc Eacott : 

" Sia, — Yours of 18th to hand and noted. In reply would say that we have only been com- 
muting our statute labor for two years and am hardly able to tell how it will work yet, as they 
Itave not docided on any re^^ular system ; but think it is the proper thing to do and will work all 
ricrht wheo prc^erly arranged." 

Froni H. Bryant^ Barton^ Clerk of Barton : 

'^ Sir, — In reply to yoois ot 18th inst. The Township Council of Barton has commuted the 
statute labor and, after a trial of nx. years, we find it very satisfactory. Our people, I am quite 
sure, would not go back to the old rut^ I am very busy at present, as we are on the eve of a 
lively municipal contest. But if we can give you any assistance in the new year by sending 
^iopies of by-laws, rates, etc., I shall be pleased to do so." 

2 rom N, Harrison, Ca,stUfnore, Clerk of Toronto Gore : 

'* SiE, — Your letter of 18th inst. to hand, and has come at a very busy time. Therefore I 
-cannot answer so fully as I would wish. I enclose you a copy <^ by-law abolishing statute labor. 
At the time the by-law was passed, about one-half the ratepayers raised a strong protest against 
i1 , but are now coming round to look at the question in a different light, and I think after an- 
other year's trial all objections will have disappeared. I claim that more work has been per- 
formed and a more uniform quality thi^ year for about $600 than was done iu previous years by 
over one thousand days under the statute labor system." 

From W. H. NeOea, GHmsby, Clerk of North GHtMby: 

*' Sib, — Yours of 18th inst. regarding commutation of statute labor duly received. We 
have commuted our statute labor for the last four or five years, with very satisfactory results. 
Our roads are now in fir^t-class condition. We employ two commissioners to look after the work. 
We use a stone crusher and a road grader. The latter is handled by a party owning two good 
t^mls. We pay him $6.25 per day. He will do as much work and do it far better than fifty 
men would do after the old style. At first we commuted at sixty cents a day, which gave us 
something over $1,000. This year we have lowered it to fifty cents, not requiring so much to 
keep our roads up. The ratepayers are fully satisfied with the system, and we would never think 
•of returning to the old way." 

From G, W, Tirilin, Beanutville, Clerk of Clintoti : 

" Sir, — I received a letter from you asking about the abolition of statute labor. About 
four years ago we bought a road machine and commuted half the statute labor at sixty cents per 
<lay. We tried this plan for two years and found it was too expensive, as we had to appoint 
path masters for the half of the time, and some pathmasters will charge a day for coming after 
their list and time for warning men to work, and some pathmasters would return their list and 
mark it all worked when pro&bly they have not worked at all. So two years ago we commuted 
-the whole of the time at forty cents a day. 1 think we have better roads than we had on the old 
statute labor system. The first year that we commuted the whole time we hired two teams and 
men to work road machine and would get some farmer who was living on the beat where the 
machine was working to do the ploughing. We had a great deal of trouble in this way, as a 
-great many men do not know how to plough for a road machine, and in busy time we had trou- 
ble to get them when we wanted them. So this year we hired three teams, one team to go along 
'With the plough and two teams on the road machine ; and when the team was not ploughing they 
would put the three teams on road machine. We have road commissioners to look after road 
machine, to mend culverts and bridges. I might say that the first year that we commuted half 
the time and bought a road machine there was a lot of fault found. But before the season was 
over the most of the ratepayers were in favor of it and would not like to go back to the o*d 
system." 

From F. -4. ffutt, Southend, Clerk of Stamford : 

" Sir, — I have your letter of 18th inst. In the beginning of the year 1896 our Council 
passed a by-law amending our old statute labor by-law by commuting the statute labor in two of 
the largest electoral districts in the township, lliese two divisions have been worked on that 
system ever since. Whenever any road divisions in the two remaining uncommuted districts 
petition to be added to the divisions that are now commuted, the Council has granted the peti- 
tion. We have had to commute a road division in the uncommuted district every year since, and 
I do not think the time is far distant when it will be worked wholly on the commuted system. 

*'The statute labor in the oemmuted distnct is commuted at 50 cents per day, and in the 
5mcommuted district at 75 cents where unperformed. The roads have been greatly improved 
t>y the adoption of the system, by the purchase of two road grading machines and by 
vsing vitrified sewer pipe for waterways. It is very probable that if the whole township were 
worked on the commuted plan better roads could be made for a tax of 25 or 30 cents per day 
than are now obtained under the old system in the uncommuted districts. Besides, the ro.>d8 
4ire worked under improved methods and u*aformity in making is obtained. Where ..the. path- 
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masters work the roads there is diversity and difference, and not being skilled in handling th^ 
road machine the roads are not constructed in the best possible way, but are sometimes left in a. 
worse condition than found. But they have performed their statute labor and the travelling 
public have to put up with the inconvenience. I am quite certain that if a vote was taken oF 
the ratepayers of this township that the statute labor system would be abolished. Kindly let^ 
me know the result." 

From W, B. Switzer, Binhrook^ Clerk of Binbrook. 

** Sib : I received your letter some days ago and would have answered it sooner, but as- 
you are aware we have a very busy time at this season of the year closing up our township^ 
matters for the year. So you will have to forgive me for not being more prompt. We did 
away with the old system in 1896. So we have had four years' trial of the new system, and ure' 
are all very well satisfied With the change. Of course there are a few who are not satisfied, but~. 
I find they are mostly those who in years gone by used to damp their scrapers full on che rosida 
and leave them for time and travel to level them, or those whose time is of no value on the^ 
farm and who would like to work for the Queen and do nothing. 

*' But the almost universal opinion is that our roads are a great improvement on those oF 
some years ago. I have heard travellers say that when they entered Binbrook they could 
immediately see a difference in the roads. For general work we have a road machine and ouir 
calculations are to go over the road once in three years. We have between sixty and seventy- 
miles of roads. We take about one third of this and put it in good shape each year,and if there^ 
is a bad piece anywhere in the township we try to reach that too, and we find a groat improve- 
ment in our roacb. We appoint an overseer of roads in each school secticm, whose duty it is to 
see that the roads are levelled as early in the spring as possible, to repair all culverts an<£ 
washouts, and report to municipal council when any large bridges are in need of repairs. They 
are rbsponsible also for keeping the roads open in winter, having power to call out any number^ 
they may require. The municipality pays for all Work performed at the rate of 10 cents an 
hour. I might say this seems to be the most difficult part of the whole system, as there is a dis- 
position on the part of some persons to take all the advantage of the municipality they can. 
But of course you would not have any of them in Orillia. We began the system of commu- 
tation of statute labor at 60 cents per day the first year. The second year 50 cents per day. 
Third year 35 cents per day. There was where we made our mistake, as we had to pay out- 
hundreds of dollars for shovelling snow in December of last year, leaving us short for the* 
present year. We have now gone back to the 50 cents per day basis which for a few years will 
probably be the amount of commutation. Our rate is any assessment up to (800 two days, and* 
for every additional $800 or fractional part over $400 one day, giving us ' about $850 in our 
township from this rating. I do think in large townships the appointment of a superintendent- 
of roads would be a good thing. But our township is too sm^ll for that expense.'' 

From J. Sonar, Amhersthurg, Clerk of Maiden. 

'* Snt, — ^Your letter of December 18th to hand, and in reply I beg to state : Maiden Town- 
ship, County Essex, contains twenty-one thousand acres with an assessed value of $730,000^ 
and about sixty- five miles of road, about one-half of which are earth roads, the rest gravelled,, 
with two exceptions of about four miles of crushed stone. The land is very flat except a few 
hundred acres lying close to the town of Amherstburg. About twelve years ago we passed a. 
by-law to commute statute labor, and this continued in force and seemed to work well for about 
five years. Then a vote was taken at thie time of the municipal election. The necessary 
number of ballots were printed as follows : *For the abolition of statute labor,' 'Against the 
abolition of statute labor.' And statute labor was wiped out. 1^ notice that you say that in. 
North Monaghan statute labor is abolished. I beg to differ from you. They have only com- 
muted it. We have abolished it. Oiir council divided our township into four divisions for 
their own convenience, each councillor looking after his part. But on large contracts they con- 
sult each other. There is no commissioner employed. In the month of April they make a tour 
of inspection of the township and inspect each job of work that is most necessaiy to be done, 
and put an estimate on it. Later on they advertise that on a certain day they wUl sell jobs of 
work around the township, and each job is sold to the lowest bidder. There are a certiiin- 
number of men who make a business of ditching for a living, and they become very expert at. 
the work, so that all work is done in a thorough, workmanlike manner. We have two road 
graders. We let the contract of operating them to the lowest bidder by the day, he to furnish 
two teams and two men. One half of the township costs us about $4 a day and the other halT 
$4.50. What I mean by grading is going over the roads in the spring when they are b^innum^ 
to dry up, and levelling them. Our township usually expends about $2,000 a year on our road» 
and bridges. And I think that I can say without fear of honest contradiction that there is not 
another municipali^ in the Province that gives its ratepayers better value for their money than* 
we do. Our councn receives the handsome salary of $32 a year each for their services. AH 
money required is raised in the general township rate. The rich land owner pays the bulk of 
the taxes, and the poor man who is assessed for only $100, who under statute labor had to da 
either his two da s work or pay fifty cents a day, now pays only about twenty cents taxes. lift 
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conclusion you will notice that our council control the whole work. No commissioner is em- 
ployed. Their salarv is saved to the township. All work is Jet by contract to the lowest bidder, 
4md is received by the council. So that if a councillor does not prove himself to be a good road- 
maker and ditcher he knows what his reward wiU be. We ^vertise for tenders for cutting 
thistles and all noxious weeds from K^owinff upon the roads, each tenderer to state the price for 
the job and which of the four divisions he wishes to work in. We prohibit all stock from 
running at large, and employ a bailiff to enforce the by-law. There is no corruption or mis- 
Quanagement. In our township evevythia^is- done openly and above board. I herewitirsend 
jou one of our financial statements fui the year." 

From O, W, Bennett, Feterboro\ Clerk of N. Monaghan. 

** Sib, — Yours of December 18th reached me at a very busy time for township clerks. I 
<an scarcely do justice in general terms to this question (i.e., €rood Roads) as we have found it 
tn North Monaghan, other than the plan outlined in the letter of 1898 to which you refer and 
which is still in the main the principal upon which we work. I may say that any alteration to 
this plan adopted since has been only of such a nature as to widen the breach between our 
present system and the hydra-headed statute labor. In the beginning of the year 1899 our 
<x>uncil increased the commutation rate to sevenfcy-five cents per day, r^uced the road districts 
hj one, purchased another gravel pit at so much per acre, and also supplied each commissioner 
with a number of short-handled shovels for filling gravel. These changes together with a few 
minor ones in the matter of detail were adopted afi^er practical experience, and a favorable com- 
men^-througbout our township. Our system seems complete in every detail, and at present is 
working excellently. Of course varying conditions will necessitate corresponding changes from 
tin^e to time. What is of vast importance, our commissioners are, through experience and the 
pro^essive literature supplied from time to time, becoming expert and more self-reliant. I 
mean by the latter that they are becoming independent of the patronage that is frequently 
bestowed by councillors in view of a coming election, and which in no case can be applied 
beneficially to the roads. At our nomination meeting to-day our Reeve and Treasurer pre- 
sented a financial statement which differs from its predecessors in this town ship inasmuch as it 
shows all our taxes for the year paid on December 15th, all our debts paid, and a substantial 
balance on hand to begin next year, and this without either charging interest or allowing dis- 
count. This is largely due to the fact that the people are recognizing the benefits of well-directed 
efforts and well-spent money upon the roads, and signify their approval by their readiness to 
pay their taxes for these purposes. If there is any specific information or any detail that I can 
furnish you I will be pleased to do so, but as I said before, I cannot cover the ground in this 
general way to the extent I would like, and I do not know the circumstances under which you 
Are working. In 1896 we voted upon the question of the abolition of statute labor. This was 
carried against by two to one. In closing I might say that the objective in reform of this kind is 
success. One or two good live men can carry the thing through with a little push, and very 
soon you will hear the last of road beats and pathmasters. By all means procure a road grader, 
.and when procured, do not over-do the amount c*f grading. Make haste slowly. Crown and 
thoroughly build the work for the first year so as to avoid adverse criticism and enlist sympathy 
in the beginning. See that your pay lists are kept accurately and publish them with your 
Auditor's statements, for no doubt yuu understand the peculiar desire some of your ratepayers 
may have to know * where the money goes,' * or who gets it.' I strongly advocate and advisedly 
so, the abolition of statute labor. There can be no doubt about the result. Any of the methods 
open to you by the ' Act ' is better and more business like, and as such encourages better men 
to come forward as councillors. I wish you every success." 
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JUST GRADED AND GRAVELLED — A ROLLER WOULD 
COMPLBTK IT. 



THE T0WN5HIP SYSTEM. 

The system which townships are advised to adopt in place of statute labor^ 
is included in the summary which 
follows. This has not been uni- 
formly adopted, several townships 
making slight alterations such as 
they deem more suited to local con- 
ditions, instances of which are shown 
in the by-laws of two townships in- 
cluded in this report : 

Do away with the statute labor 
roll entirely. If this plan is not 
favored the labor may be commuted 
at a rate per day. This ranges from 
25 cents to 75 cents in the town- 
ships now commuting. 

If statute labor is entirely abolished, levy a late on the assessment of the^ 
township to raise the money required. 

For road purposes, divide the township into a convenient number of divis- 
ions, usually four. 

Apportion the money among the road divisions, keeping in view all 
circumstances, viz. Importance of roads, works needed on them, benefit resulting^ 
to the greatest number of people, amount of traffic, assessment, etc. 

Appoint one township road commissioner, or if preferred one commissioner 
for eacn road division, to advise, consult with, and carry out the direction of the 
council. 

The office of road commissioner should be similar to that of the township 
clerk or treasurer. 

Councillors should not act as commissioners, as they are subject to undue 
influence from the ratepayers, and their term of office is uncertain. 

A general plan for road improvement should be laid down by the council 
for the commissioner or commissioners to follow. 

This plan should specify the width to be graded, width and depth of road 
metal, character of drainagre, etc., of all roads. 

Roads of importance should not be less than twenty- four feet between the in- 
side edges of the open ditches. No road should be of less width than eighteen feet 

Early in the year the commissioner should go over the roads to consider the 
work to be undertaken, and report to the council. 

Work of construction, such as hauling gravel, ditching and drainage, build- 
ing bridges and culverts should be done by contract, and supervised by the 
road commissioner. 

No account for labor or material should be paid by the treasurer except on 
the certificate of the road commissioner. 

Minor work and repairing should be done by day labor, only the road com- 
missioner being authorized to employ, direct or discharge the men and teams- 
needed to operate the machinery. 

If a member of the council desires to interfere in any of these matters he 
should do so through the commissioner. 

The same man and teams should be hired to operate the machinery for the^ 
entire season, or longer if f>08sible, as they become proficient and do better work. 
This applies particularly to the operation of a road grader ; or for the grader a. 
traction engine may be hired. 
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The commi&^rioner should keep a pay roll to return quarterly to the council, 
showing who have been paid and the amount paid, the roll to be then filed for 
auditora 

This roll will act as a check cm favoritism on the part of the commissioner. 
Work should be divided as much as possible among the residents of the township 
desiring it. 

Work should be coomienced with a definite end in view and continued sys- 
tematically, from year to year if necessary, until the entire road mileage has been 
brought to a proper standard. 



ROADriAKINO OUTLINED. 

Previous reports of this Department have dealt as fully as seems advisable 
with the practical work of roadmaking. It therefore does not appear necessary 
to again enlarge upon it at the present time, other than to briefly outline the 
subject. This can best be done by quoting from a previous report, a list of 
instructions for pathmaaters, which contain briefly the elementary principles of 
roadmaking, as applicable to the roads of Ontario, and the ^stems under which 
they are maintained : 

1. Every good road has two essential features : 

(a) A thoroughly dry foundation. 

(b) A smooth, hard, waterproof surface covering. 

2. The foundation is the natural sub-soil, the " dirt road," which must be 
kept dry by good drainage. 

3. The surface covering is generally a coating of gravel or broken stone, 
which should be put on tiie road in such a way that it will not, in wet weatiier, 
be churned up and mixed with the earth beneath. That is, it should form a 
distinct coating. 

4. To accompb'sh this : 

(a) The gravel or broken stone should contain very little sand or day — 

it should be clean. 

(b) The roads should be crowned or rounded in the centre so as to shed 

the water to the open drains. 

(c) Ruts should not be allowed to form as they prevent water from 

passing to the open drains. 

(d) The open drains should have a sufficient fall, and free outlet so that 

the water will not stand in them but will be carried away immedi- 
ately. 

(e) Tile under- drains should be laid wherever the open drains are not 

sufficient and where the ground has a moist or wet appearance, 
with a tendency to absorb the gravel and rut readily. By this 
means the foundation is made dry. 

5. Do not leave the gravel or stone just as it drops from the wagon, but 
spread it so that travel will at once pass over and consolidate it before the fall 
rains commenca 

6. Keep the road metal raked or scraped into the wheel or horse tracks until 
consolidated. 

7. Grade and crown the road before putting on gravel or stone. 
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8. If a grading macfaine is available, ^prade the roads which you intend to 
gravel before the time of statute labor, and use the statute labor as far as possible 
in drawing gravel. 

9. A fair crown for gravel roads on level ground is one inch of rise to each 
foot of width from the side to the centre. 

10. Th^ road on hills should have a greater crown than on level ground, 
otherwise the water will follow the wheel tracks and create deep ruts instead of 
passing to the side drains. One and one-quarter inches to the foot from the side 
to centre will be sufficient. 

11. Repair old gravel roads which have a hard centre but too little crown, 
and which have high, square shoulders, by cutting off the shoulders, turning the 
material outward and placing new gravel or stone in the centre. Do not cover 
the old gravel foundation with the mixture of earth, sod, and fine gravel of which 
the shoulders are composed. The shoulders can ber most easily cut off by means 
of a grading machine. 

12. A width of twenty-four feet between ditches will meet most conditions, 
with, the central eight feet gravelled or metalled with broken stone. 

13. Wherever water stands on the roadway or by the roadside, or wherever 
the ground remains moist or is swampy in the spring and fall, better drainage is 
needed. 

14. Look over the road under your charge after heavy rains and during 
spring freshets. The work of a few minutes in freeing drains Irom obstruction 
or diverting a current of water into a proper channel may become the work of 
days if neglected. 

15. Surface water should be disposed of in small quantities ; great accumu- 
lations are hard to handle and are destructive. Obtain outlets into natural 
watercourses as often as possible. 

16. Instead of having deep open ditches to underdrain the road and dry the 
foundation, use tile. 

17. Give culverts a good fall and free outlet so that water will not freeze in 
them. 

18. In taking gravel from the pit, see that precautions are taken to draw 
only dean material. Do not let the face of the pit be scraped down, mixing clay, 
sand and turf with good gravel. 

19. Gravel which retains a perpendicular face in the pit in the spring, and 
shows no trace of slipping is generally fit for use on the road without treatment. 
Dirty gravel should be screened. 

20. Plan and lay out the work before calling out the men. 

21. When preparing plans keep the work of succeeding years in view. 

22. Call out for each day only such number of men and teams as can be 
properly directed. 

23. In laying out the work estimate on a full day's work from each man and 
see that it is performed. Specify the number of loads of gravel to constitute a 
day's work. Every wagon box should hold a quarter of a cord. 

24. Make early arrangements for having on the road wlieu required, and. in 
good repair, all implements and tools to be used in the performance of statute labor. 

25. Do all work with a view to permanence and durability. 

A study of the foregoing will point to three main faults commonly to be 
found in the roads. These are, bad drainage, poor gravel, and improper methods 
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of placing the metal, (gravel or broken stone) on the roads. It is doubtful if 
any of these evils can be fully remedied under the statute labor system. To 
overcome bad drainage it is essential that there should be a constant system of 
repairs keeping the road well crowned, free from ruts, the gravel or broken 
stone raked into place, and the side drains and culverts open and without stop- 
pages. The use of poor road metal, (gravel or stone) is likely to continue until 
there is someone, who, by experience, is able to select the best material available, 
and is provided with proper implements to screen and crush it when necessary, 
Nor can statute labor ever provide the means necessary for putting metal on the 
roads in the right way, first preparing the road by the use of machinery, then 
properly spreading the metal and rolling it. 



inPROVINQ SAND ROADS. 

A degree of moisture is necessary in the summer season in keeping sand 
roads or roads over sandy ground in their best condition. Drains are necessary 
but they should not be deeper than will provide suitable drainage in spring and 
fall. Under-drains, if they are needed at all, should be shallow. 

One of the most lasting and beneficial improvements to sand roads, is the 
planting of rows of trees on each side of the road, and close enough together to 
provide continuous shade. They will prevent, in part, the drying effect of the 
winds, as well as intercept the rays of the sun. For this purpose the white elm 
with its arching branches is most serviceable, and will add many times to the ap- 
pearance of the country. 
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ROAD ilACHlNERY. 

The importance of using modem machinery in making good roads, has be- 
come pretty generally recognized since the commencement of the good. road» 
movement in Ontario. A road grader has become a standard implement, em- 
ployed by a great majority of townships, and wherever it is properly used 
is a great saving of labor, and does the work more efficiently than can be done 
by hand Municipal clerks report their use in 215 townships, a considerable- 
number of these having two. Several, among which are Minto, Trafalgar, Tecum- 
seh, Toronto and Plympton own three and four. 

Several townships and numerous towns have supplied themselves with rock 
crushers. Among the townships owning these implements are: — Nottawasga^ 
Ameliasburg, Front of Leeds and Landsdowne, Mara, Winchester, Bastard and 
Burgess, Bathurst and Emsley, Bertie, Rear Tonge and Escott, Smith, Williams- 
burg, Oharlottenburg (crusher and traction engine), and North Grimsby. A. 
number of townships of which are Keppel, Elmsley South, Beckwith, Pittsburg,. 
Elizabethtown and Ramsay, hire a crusher or contract for broken stone. The 
county of Hastings uses a complete outfit of roadmaking machinery, roller, crusher^ 
grader and traction engine. Victoria also has an outfit of roadmaking machinery 
for the use of the townships, and Wentworth rents its crusher to the townships 
within the county. 

Broken stone roads are, when properly made, very much more serviceable 
than gravel roads, and wherever there is a plentiful supply of good stone, partic- 
ularly if gravel is scarce or of poor quality, a crusher with screen attachment 
should be used. It is profitable also to put certain qualities of gravel through a 
^tonCg-crusher, such gravel as contains a quantity of large stona If there is much 
clay or earthy material in the gravel it will be well to remove it by using a re- 
volving screen attached to the crusher. 

Townships should, wherever possible, use a road roller, particularly if broken 
stone is used. A roller will at once consolidate the metal, leaving the road in the 
best condition for travel, at the same time resulting in a great saving of 
gravel or stone. Without the use of a roller, the road reaches a condition fit for 
travel only after a long period, during which time the loose material causes much 
inconvenience, and is mixed with the soil beneath, largely destroying its useful- 
ness. Townships should own a horse roller, or better, should rent a steam roller 
from a town or city in the vicinity possessing one. 

If a steam roller is available, its use may be further extended to picking up 
the road and loosening the old material before placing the new material on the 
road ; after which the road may be rolled down solidly, the new material and the 
old road surface having a perfect bond. 

Road graders are commonly operated by two teams of horses at a cost of 
$6 per day. A traction engine, such as is used for threshing machines, is, how- 
ever, a very much better power, and is sometimes hired for about $3 a day, or 
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half the cost of using horses. The engine gives a steady draught, and does not^ 
need to stop to rest, two advantages over the use of horses. It is customary to 
go two or three miles with a traction engine before turning and by making two- 
or three circuits, up one side of the road and down the other, it is generally 
possible to cut off the square edges which have formed, restoring the crown and 
preparing it for a new coating of gravel or stone. 



TRANSPORTATION OF ROAD flATERIAL BY RAILWAYS. 

In several counties, such as Essex, Kent, Lambton, Norfolk, Haldimand,. 
Monck, Welland, there is a total absence of roadmaking material, and in these 
counties the improvement of streets of towns and cities, as well as the rural 
roads, appears to be a hopeless task, and almost outside of their consideration^ 
The ratepayers suffer through bad roads, are anxious for good roads, but help- 
lessly complain of having no material, and have almost given up hope of any^ 
improvement. With an earnest endeavor to better their condition, they are 
lavishing their money and labor in raking and scraping the mud, which work is- 
aknost completely destroyed every spring and fall. 

These counties are completely traversed by the Michigan Central, Qrand 
Trunk, Canadian Pacific, Lake Erie and Detroit River, Erie and Huron Railways^ 
Along these lines are several stone quarries, at Amherstburg, Hagersville, St. 
Davids and Fort Erie, in each of which have been recently placed stone crushing; 
plants, capable of turning out first-class road material in large quantities. In 
addition to this, at Eomoka, Blenheim and many points along these lines, this* 
material can be cheaply loaded by machinery and scraped off the cars at any road 
crossing convenient to the work, reducing the haul to a minimum. Railway 
companies have in every way signified a desire to assist in the building of roads^ 
especially those leading the traffic to their own lines, and in some instances have 
delivered the material free, in others not charging more than half freight rates. 
When they are permitted to carry the material at slack seasons, they have- 
expressed a willingness to do the work at actual cost of hauling, which would 
place these municipalities in a position to procure first-class material at less cost^ 
than others where material is considered plentiful. In this way, too, many town» 
and cities now using gravel of an inferior quality would be enabled to use a first- 
dass quality of durable material 

In many townships, by a liberal expenditure of money and labor, the roads- 
have been improved, as in the township of Ekfrid, where fe^ miles remain 
ungravelled ; but in doing this the supply has been exhausted, and now these- 
roads, built of an inferior quality of gravel, are suffering for want of repairs. 
Unless some method is immediately adopted this work will suffer, and the^ 
expenditure of labor and money already made will be lost. At the last municipal 
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nomiiiation the chief qaesticm in that town^p was as to how an additional 
snpp] J of gravel or broken stcxie ooold be best secorecL 

Railway haulage of broken stone is now being looked npon as impossible by 
most mamcipalities, bat throagh the inflaenoe of the Gk>vemment it may be 
possible to arrange a general plan of delivering this material at a low freight 
rate, resulting in an immense advantage to the municipalities and solving their 
difficulty. 




PERMANENT ROADWORK. 

With merely sufficient exceptions to prove the rule, permanency and dura- 
bility are entirely lacking in road construction throughout the Provinca This is 
characteristic of all new countries where immediate needs are pressing and 

where the mcmey 
and material for 
substantial work 
are lacking. This 
we find exempli- 
fied not only in 
Ontario, but in 
the whole of Can- 
ada, the United 
States and the entire American continent. Not only is this temporary character of 
construction characteristic of roads (and the bridges which are a necessary part 
of the roads), but it is to be seen in the quality of work placed in other works 
public or private as welL 

As a country emerges from the days of pioneer settiement, a different feeling 
should, and does, prevail Temporary work, while it may be ihe best investment 
under the conditions surrounding early settlement, becomes very expensive and 
unsatisfactory under circumstances attached to a denser population and its 
attendant commercial and social requirements. 

Permanent work, with its fewer repairs, its less interruption to traffic when 
undergoing these needed repairs, the better service at all times, renders durable 
construction, particularly in highway building, a measure of economy, in spite of 
the fact that the first cost of such durable work is more than that of temporary 
construction. 

An effort should be made to get away from the spirit which prompts the 
building of flimsy wooden culverts and bridges that render but poor service 
at their best, and in a few years are twisted and bent out of all resemblance 
to a bridge or a culvert. The expenditure for the repair of such structures 
will generally, at the end of a term of years, make up much more than the cost 
of a permanent work. 
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The only reftU j pecBBUiaeiit bni^se or calT«t is the mrdi of masonry or 
concrete, which, 19 to spaas of f ortr feec cmn be Tezy di€^ply boilt for Ofdinary 
high^iiy traffic: Soch azdbi» fij&T^ beeii in use in Scotland and Ireland for more 
than a centmy . and, with «am^y any rsfair, x^ still in good condition. It is 
common these for a Eubkt Ii^iii^? in zbe ricxzLity of the work to contract for it, 
sapply stone and other Titimri^ biring ooe or two masons to do the woi^. 
In this way the money pud occc for the work is all kept in the locality, and the 
method has proren Tcry popaLar. 

Iron bridges, with mafionry or eoQCTete abntm^its or piers, come next, in 
order of dnrability and economy. The iron snpe ratni c Uire , with proper repairs, 
should last for fifty yeais. while th^e ma>ionry shoald be good for at least a century, 
if rightiy boflt and attended to when ^igns of wear a{^>ear. 

Dorii^ the life of the saperstmcmre three or more wooden Inidges would be 
needed, even with dose aUentkxi to repairs, while the service rendered would not 
be at idl equal to that of the stronger and mme duraUe w<xk. 

For small colrerts, which at present are the caose of so much annoyance on 
our highways, sewer pipe, iron pipe, or coooete work should replace the wooden 
boxes now so mndi used. Cue dioald be taken to provide a level roadway at 
these p(Hnts, so as to avoid the disagreeable bomping and jolting which so many 
of these boxes now create 

For the roadway itsdf, attention should be given first to a permanent system 
of drainage in all its partsi, invcJving tfle under-drainage where necessary. The 
grade of the road shoald be brought to ita permanent level, before gravel or stone 
are placed <hi it ffills should be permanently graded, and low sections perma- 
nently filled. Ontario has emerged from the days of temporary work, and the 
time has come when we diould avoid the past policy which, by scattering money 
and labor in patdi-work, has left our roads in a most unsatisfactory condition. 
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HIGHWAY CULVERTS. 

The construction of culverts is a detail of road improvement which demands, 
in many townships, a large annual expenditure. Until very recently timber, 
principally cedar, was the only material employed, with the exception of an 
<xxasional rubble-stone structure. Timber is a very temporary material for this 
<;la8s of work. It quickly decays, warps and is displaced by the frost, so that 
the life of wooden culverts is frequently not more than eight, and rarely reaches 
fifteen years. During this period it is very apt to be in an ^nsaf e condition and 
is generally an impediment to traffic. In a term of years the cost of repairs, fre- 
-quently necessitating a man's^labor for half a day if only to put in a new plank, 
is considerable. 

The price of timber, too, is constantly increasing while the quality obtain- 
able is not equal to that of former years. The returns received from municipal 
•clerks with regard to last year's work, show a decided tendency on the part of 
municipal councils to follow the suggestion of this Department in adopting, in 
place of timber, sewer pipe, concrete pipe, and stone, brick and concrete arches 
There will be failures, undoubtedly, of these new materials. Inexperience in 
their use, carelessness in workmanship, and an inferior quality of material, will 
almost of necessity be found in come cases, but with care and growing experience 
they will be found a decided advantage both in point of economy and service. 
Experience, too, in the use of these new materials will, in nearly every case, enable 
•councils to largely lessen their cost. 

Returns from municipal clerks show that 176 townships in the Province are 
using cement-concrete and sewer tile, cement, concrete, stone or brick archea 
Of these, only eight report unfavorably to their use. The common expressions 
are : " Growing in favor," " Good satisfaction," " Not in use long enough to 
express an opinion," " Full satisfaction," " Are doing well," " Give general satis- 
faction," "Excellent satisfaction," "So far have proven satisfactory," "Gkxxi results," 
^*Very satisfactory," "The best satisfaction," "No complaints," "First-class," 
^' Fair satisfaction," " Entire satisfaction," " Very satisfactory results." 

A selection from these reports is appended, such as are most instructive, and 
including the eight unfavorable replies to which reference has been made. These 
replies indicate that tile are most satisfactory for small sizes of culverts ; that 
•care must be taken to put a sufficient covering of earth over them ; that they 
must have a free outlet so that water will not freeze in them ; and that for larger 
sizes, arch culverts of concrete, stone or brick should be used. It may 
be well to recommend here also, that the earth covering over and around these 
■culverts should be of clay or other heavy soil, such as is not readily washed out 
by freshets, and this covering should be firmly tramped into place. 
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Township Reports. 

The comments of a number of township clerks regarding culverts are as 

follows : 

West Oxfosd. — ^The council are using cement concrete pipe for culverts up to 3 ft. 6 in. 
-with good satisfaction. 

Windham.-— The tile gives very good satisfaction in all oases where there is fall enough to 
take the water from the lower end of culvert. 

Kino. — Have been using sewer pipe for 8 years. They give good satisfaction for culverts 
4uidare much cheaper than cedar. 

ToEONTO. — Tile gives very good satisfaction when you can get them well covered, so that 
lieavy loads do not break through them. 

LoBO. — Cement concrete tile is used for culverts very extensively and gives good satisf ac- 
tion. 

West FLAJiBOBo'. — We have one cement concrete culvert. Is giving good satisfaction. We 
have several vitrified or sewer pipe culverts. They are all right where there is a good fall 
from the discharge so that the water will not stand m them and freeze. 

Watebloo. — Cement concrete is used extensively with good satisfaction. 

Bbookb.— Concrete tile for deep culverts is coming into use, and where properly placed are 
satisfactory. A large concrete culvert has just been completed. 

East Hawkesbuby. — We purchased a car load of vitrified pipes for culverts and have used 
them with good results. They are still good and sound after three years usage. 

McKiLLOP. — ^Built three cement abutments for steel bridges this summer. 

Oakland. — We have been using vitrified tile for some time and find the results very satisfao- 
ory. Have not had to renew any as yet except where they were not large enough. 

Cabbick. — We put in one tile culvert in 1898 and it gave good satisfaction. We put in 
three this year. The tiles we use are cement concrete. 

BosANQUET. — Using the small sizes of tile with satisfaction. 

Blanshabd. — We have been using all concrete tile for culverts and have built one cement 
archy. They have given the best of satisfaction. 

Adelaide. — Cement-concrete is used in all culverts where they are of sufficient- size to 
<5arry water. We put in a three foot one this summer, which gives good satisfaction. 

NoBTH DoBCHESTEB.— Cement-concrete is used for culverts and gives good satisfaction. 

Tbafalgab. — Coment-concrete and vitrified tile are used very extensively and are most 
satisfactory ; have not had any broken by frost although frozen solid when over three-quarters 
full. 

West Zobba. — Concrete tile is used almost entirely, with good success. 

EoGUESTEB. — Tile are now used generally for culverts. 

Bathubst and Elmsley. — ^Tile for culverts has been used to some extent but it is said that 
where tiles fill with water in the fall that the freezing destroys them. Where there is plenty of 
fall to keep the water away and no danger of it freezing, they have given good satisfaction. 

Willoughby. — ^Vitrified tile are ui quite common use in this township and are giving good 
satisfaction. 

Mabkham. — Cement-concrete and vitrified tile have been used with very good satisfaction. 

Thublow. — The county has used vitrified tile in a couple of places in the township to my 
knowledge with satisfaction. I do not think the township has used any. 

Elma. — Vitrified tile has been used in some culverts this year for the first time, but as 
they have not stood a winter yet cannot tell the result but if they give good satisfaction will be 
entirely used. 

Hay. — Vitrified tile was used 10 years ago and they give the best satisfaction. But since 
then nothing but timber has been used, with very unsatisfactory results; 

West Williams. — About eight yeard ago we bought a carload of vitrified tile. They have 
stood all right. Since then we have used cement-concrete tile, the contractor manufacturing 
them at a convenient place in the township. They give perfect satisfaction where properly put 
in, but much care must be taken to pack them well around to prevent them washing out. We 
built, four years ago, a 51 foot long culvert of 3 feet cement concrete tile with masonry at each 
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end ; there is 17 feet of earth above it, giving entire satisfaction. We built this year a 66 foot 
arched stone culvert at a cost of 91,000. 

KiKCABDiNE. — A few tile have been used this year and are giving good satisfaction being 
much cheaper than timber. 

BiNBBOOK. — We have two cement-concrete culverts in the township. It was merely for a 
test and it would appear as if they were going to be very satisfactory. We have no vitrified tile. 
East Zobba. — Cement concrete mostly is used. Very few wooden culverts built in last ten 
years. Very good when properly put in, otherwise not. 

Yarmouth. —Cement concrete and vitrified tile are both used and found to be satisfactory 
when properly put in. Cull pipe are usually supplied where vitrified tile is used and these do 
not fit, causing leaky joints and washouts. 

Bbbtie. — Vitrified tile is used for culverts and sluiceways with excellent results where pro- 
perly put in. 

Cabadoc.— Concrete tile for culverts has taken the place of wood altogether. Good satis- 
faction. Some glazed tile is used but not much. 

Nbpban. — Vitrified tile is used occasionally, giving fairly good satisfaction where the place 
is suitable. 

South Walsingham, — Built three culverts with cement and stone in 1898 and they are all 
light ; have used vitrified tile a number of years ; in deep gullies use iron pipe, both givincc 
good satisfaction. 

Whitby. — ^Vitrified sewer pipe has been used for culverts for a few years, almost entirely 
this year. Give good satisfaction at less cost than timber when properly placed. 

TowNSEND. — Tile is used somewhat, but not with satisfaction. Stone culverts are being 
used in place. 

Woolwich. — Vitrified tile used for culverts, etc., and have given good satisfaction during 
the past ten years. 

Thobold. — Tile have been used for about ten years with perfect satisfaction. 
Ancasteb. — Vitrified tile is used in some cases, also plank. The plank gives better satis- 
faction in shallow culverts. 

Nassagaweya. — Cement concrete and vitrified tile have been used with very good satisfac- 
tion, as no injury has resulted from frost or from any other cause. 

WooDHOusB. — More tile is used every year and, where suitable, gives good satisfaction. No 
concrete cement has been used. 

Ops. — Ops has one large culvert, or sluice, arch-shaped, built of brick and cement. It cost 
about 9300 and, being filled overhead, it serves as a bridge, and is supposed to outlive any bridge, 
but no tile culverts have yet been used. 

UsBOBNE. — Cement concrete tile very largely used during the past three years. Also arched 
culverts of the same, 3 to 6 feet wide. So far they seem to be perfectly satisfactory. 

Chablotteville. — Vitrified tile used altogether for the last eight or ten years ; good satis- 
faction so far ; no complaint. 

West Nissoubi. — Vitrified tile have ^ven the greatest satisfaction where the flow of water 
is not too large. Cement concrete is used. 

Tuceebsmith. — We use cement concrete tile wherever possible, also cement arches for 
small culverts. Good satisfaction if put in large enough and carefully. 

Gbantham. — Tile as large as two feet in diameter have been used with good result for a 
number of years. 

SouTHWOLD. — About all the culverts constructed with vitrified tile and concrete, principally 
vitrified. I believe the cement concrete will give the best satisfaction. 

Babton. — Tile is used where practicable, otherwise plank. Our soil in many places is too 
shallow for tile ; we are near the rock in the south portion of the township. 

BuBFOBD. — We have been using cement tile for culverts for the last five years and they are 
giving good satisfaction. 

Nelson. — Vitrified sewer pipe is used to a limited extent and, where properly put in, is 
giving good satisfaction. 

HuLLETT. — Cement concrete is very generally used in our township both for culverts and 
bridge abutments, but so far is not quite satisfactory for culverts. 

Glanfobd. — The use of cement concrete has been proposed but not yet tried. Sewer pipe 
has been used a good deal for culverts, but is, I think, not so much thought of as formerly, 
especially the large sizes. The medium and smaller sizes are fairly satisfactory. 
MiDDLEToN. — Tile is used in a few instances, but not very satisfactory. 
South Nobwich. —A few years ago I bought a car-load of drain tile a foot through. They 
were not given a good show and were not used after that lot. I think they would be all right if 
properly put in. 

Walpole. — We have been using cement concrete for culverts this year, but cannot give 
results as yet. We have not found tile very satisfactory. 

Dawn. — We have used concrete some, but not satisfactory. We have been using vitrified 
tile for about five years, and satisfaction is fairly good. 

DuNWiCH. — Tile used, but have not proved very satisfactory. 
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CULVERT SPECIFICATIONS, 

The following specifications for highway culverts include only those clauses 
necessary to the actual work of construction, and are intended more as a basis 
for a complete specification, rather than to be followed in detail in every case. 

If the work is done by a contractor, there are a number of clauses relating 
to excavation, protecting the public from accident while the work is in progress, 
manner of payment and other agreements which it will be necessary to include. 

The details of construction should be altered and amplified to suit local con- 
' ditions, such as the quality of stone and sand obtainable. The paving of the 
stone culvert requires the use of flag-stone, whereas this may not be obtainable 
locally, and a concrete or rubble stone paving may be more suitable. Local con- 
ditions may suggest various alterations. 

A culvert of cement concrete will generally be found most economical but 
there are circumstances, no doubt, in which municipal councils will wish to avail 
themselves of a plentiful supply of suitable stone, within easy reach, for a stone 
masonry waterway. The specification for a stone arch culvert will indicate the 
character of masonry most suitable for coursed rubble stone or broken range 
work, and is adapted to highway culverts up to a considerable span. 

A Stone Arch Culvert. 

Flans and drawinffs. ^' ^^® culvert shall be built in accordance with the dimensions indicated 
upon the plans and drawings hereunto attached and forming part of these 
specifications. 

2. The masonry shall consist of coiu*sed rubble or other approved stone laid in cement 
mortar. No stone shall be less than six (6) inches in thickness and not less than twelve (12) 

inches in its horizontal dimensions. At least one-fourth of the stone face shall be 
^ headers, evenly distributed throughout the wall. The stones shall be roughly squared 

Masonry. ^^ joints, bed and faces, laid so as to break joints and in full mortar beds. ,The face 

shall be '* rock face " with edges pitched to line, with no face projections exceeding 
two inches. All vertical spaces shall be flushed with good cement mortar and then be packed 
full with spalls. No spalls will be allowed in the beds. Selected stones shall be used at all 
angles, and shall be neatly pitched to true lines and laid on hammer dressed bed ; draft lines 
may be required at the more prominent angles. The foundation shall be of large sound stones, 
roughly squared, no stone to measure less than two cubic .feet. 

3. The top of the parapet wall shall be capped with stones extending entirely across the 
wall, and having a front and end projection of not less than six (6) inches. The steps of wing 

. walls shall be capped with stone, covering the entire step, and extending at least 

2«^"?no8 *^ (^^ inches into the wall. Coping and step stones are to be roughly hammer 
^' ^ * dressed on top, their outer faces pitched to true lines, and shall not be less than 
six (6) inches in thickness. 

4. Care should be t^ken that all stones are laid on their natural bed ; that they are brought 

to an even bearing ; that there shall be no vertical openings between the stones. 
Details of Mortar shall be used throughout the structure and the practice of using mortal 

masonry wor . ^^^y q^ the face and back of the walls shall not be permitted. The inside of 
the wing and side walls, that side on which the earth rests, shall have a frost batter of one (1) 
inch to the foot. 

5. Arch stones must invariably extend through the entire thickness of the arch and have a 

minimum thickness of five (5) inches on the soflSt. Each stone is to be well and 
Arch stones, closely fitted so as to give half -inch joints and to break joints with its fellow 9 to 7 

inches. The whole must be laid in cement mortars, and each course well grouted 
immediately after being laid. 
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6. The face stones of the arch are to be as neariy uniform in depth as possible, of large size, 
« ^ and neatly incorporated with the perpendicular face of the masonry. The key- 
^^^^ll^l^ stones are to be 10 or 12 inches on the soffit, to have a chisel dnught around their 
^ edges, and to project beyond the face of the wall 2 or 3 inches. 

The extrados. ^* '^^ extrados of the arch shall be flushed with cement mortar two (2) inches 

tiiick, levelled up and rounded to a moderately even and smooth surface. 
Pointing the 8. All outside joints shall be raked out to a depth of one (1) inch and neatly 

oiB^nry, pointed with a mortar made of one part Portland cement and one part sand. 
jM^^ 9* Each course of masonry as laid shall be grouted with a mixture of one 

iM^noSed P<^ of Portland cement to two parts of sand, no more water being used than 
^^ * that necessary to give the required plasticity. 

10. The waterway of the culvert between the side walls, and to such distance between the 
wing walls at botn ends as the engineer may direct, shall be paved with stones not less than 

three feet long, eight inches wide and four inches thick. 'Die stones shall be cut 
be^m?^ *°*^ squared so as to form close joints with each other and with the walls of the 
^ culvert. The stones shall be laid on a bed of gravel two (2) inches thick, the joints 

to be filled with cement mortar. 

11. All cement furnished must be of a well and favorably known brand of Portland cement, 
and shall be approved by the engineer or superintendent in charge of the work. It shall be 
p . delivered in barrels or equally tight receptacles, and after delivery must be protected 
^*™®" ftrom the weather by storing in a tight building or by suitable covering. The pack- 
ages shall not be laid directly on the ground, but shall be placed on boards raised a few 
inches from it. 

^ 12. The water employed for mortar shall be fresh and clean, free from mud or 

water. ^^^^^ objectionable matter. 

13. Mortar shall be composed of two parts of sand and one part of cement, mixed thor- 
oughly dry, and tempered to the required consistency. It shall be used as soon as made, and 
any mortar that may have "set " while unused shall be wasted. No variations from the above 

proportions shall be permitted, unless to make the mortar richer when required in 
Mortar, special cases. The thorough mixing and incorporation of the materials will be insisted 

upon. The dry cement and sand shall be turned over and mixed with shovels by 
skilled workmen not less than ten (10) times before the water is added ; after the water is added 
the paste shall be again turned over and mixed by skilled workmen not less than six (6) times 
before it is used. Mortar shall be mixed on a flooring to be provided by the contractor. 

14. The centring must be well formed, an exact semi-circle, of ample strength, securely 

placed in position, and in every respect conform to the requirements of the superin- 
Centring, tendent. The ribs must not be placed farther apart than three (3) feet. The la^^g 

shall be three (3) inches thick ; the supports of centres shall be si^bstantial and well 
constructed. Centres shall not be struck without permission from the superintendent. 

A Cement— Concrete Arch Culvert 

(1) The culvert shall be built in accordance with the dimensions indicated upon the plans 
_ J J • and drawings hereunto attached, and forming part of these speci- 
PlansanddrawiDgs. fi^j^tions. , » P«x ^ 

(2) Concrete referred to in this specification shall be known as ^^fine concrete'' and '^rubble 

.._. „ - „ VU1 » I. concrete." Unless rubble concrete is definitely specified, fine 

"Fine»«.d "rubWe-'coacrete. concrete shaU be used. 

(3) The abutments are to be erected within a framework of dressed lumber, closely boarded 
up against the work as it proceeds. The centring for the arch must be well formed, an exact 

semi-cirde. The ribs must not be placed farther apart than three (3) feet, and 
^"h™^^ the lagging shall be three (3) inches thick, dressed to the intrados of the arch, 
and centriDg. ^j^^ framework, centring and their supports shall be substantial and well con- 
structed and shall not be removed less than fourteen days from the completion of the work. 

(4) Fine concrete shall be composed of one part by measure of Portland cement, two parts 
by measure of sand, and four parts by measure of broken stone. The concrete shall be mixed 
--. in a water-tight box placed close to the work, by first spreading evenly a layer 
inne concrete. ^^ ^^^ . upon this shall be evenly spread the proportionate quantity of cement 
and the two thoroughly mixed in a dry state. To this water shall be added and the whole 
thoroughly mixed and brought to the consistency of a stiff mortar. The proportionate amount 
of stone shall then be spread evenly over the mortar, and thoroughly intermixed therewith. 
The concrete, when mixed as described, shall be immediately put in place and thoroughly 
pounded and rammed until it is perfectly and uniformly solid, moisture appearing on the 

urface. 
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<5) Within the body of the abutments of culverts, of not less than four foot span, but not- 
nearer than six inches to the surface in any direction, large stones may be placed by hand in 
BnbUfi ISO orete. ^*y®™* These stones shall be in *' rack and pinion " order, and not less than 
° two inches apart. Concrete shall be carefully inserted between the stones 

thus placed and thoroughly packed and rammed so as to fill aU voids. Concrete shall cover 
each layer of stones to a thickness of half the depth of the stones, when another layer of stones 
may be placed. A facing of concrete is at all times to be kept at least six inches higher than the 
rubble concrete ; and shall be united with the rubble concrete so as to form a continuous and 
fiolid mass. This outer rim of concrete shall precede the placing of the rubble work within, and 
«hall be placed around the interior of the casing to a height of nine inches and a thickness of six 
inches. It is to be thoroughly pounded so that no cavities shall remain when the outside casing 
is removed. In no instance is the rubble concrete to extend higher than one foot below the top 
of the abutment, which top of the abutment shall be finished with fine concrete. The rubble 
«tone is not under any circumstance to extend mto the arch. 

(6) All cement employed in the work must be of a favorably known brand of Portland 
o^^ ^ *■ cement, and approved by the superintend^it in charge of the work. It shall be deliv- 

® ' ered in barrels or equally tight receptacles, and after delivery must be protected from 
the weather by storing in a tight building or by suitable covering. The packages shall not be 
laid directly on the ground, but shall be placed on boards raised a few inches from it. 

(7) The stone used shall be granite, quartzite, fine-grained limestone or other equaUy 
^ strong and durable stone, care being taken to exclude soft limestone, friable sand- 
«DdwatOT ^^^^i *°<^ stone tweeted by the atmosphere. It shall be broken into varying sizes, 

the largest to pass, any way, through a two-inch ring. The sand used shall be 
clean, sharp, silicious and of varpng sized grain. The water used shall be* clean and care shall 
be taken not to use an excessive amount, the concrete when mixed and ready for the work to 
have the consistency of freshly dug earth. 

8. When gravel is used instead of broken stone, it shall be screened to remove all sand and 
- 12 1 earthy material. If excessively dirty it shall be well flushed to remove loamy 
^'broken at^ matter, the dirty water being allowed to run off ; nor shall it contain stones, 

any diameter of which exceeds two inches. 

9. Care should be taken to make the extrados of the arch a smooth, regular surface such 

that moisture will not find lodgment All framework and centring shall be 
of aSRwt ^^ dressed, well-fitted lumber, and the concrete shall be perfectly rammed into 

place so that all surfaces shall be smooth, without cavities, when the casing is 
removed. 

10. While the work is in progress, it shall be so arranged that a steady supply of mixed 

concrete shall pass from the mixing box to the point where it is to be 
Concrete to be laid rapidly, placed. At any time when the work is interrupted before its comple- 
^«» ^'bB^di^^"^*^ *^*^°' ^^ **^ *^^® end, of the day, a wet covering shall be placed over the 
and^Bt^d^ ^^^" last layer of concrete ; before the work of depositing the concrete is 

resinned, this surface shall be thoroughly flushed with water to remove 
any foreign material which may have gathered thereon. No concrete shall be laid in wet or 
freezing weather. 



CAUSES OF DEFECTIVE SIDEWALKS. 

The advisibility of replacing old plank sidewalks in very many cases with 
thQ more permanent concrete has been frequently urged, and a specification was 
included in the report of this Department for 1898. In so doing, however, it has 
not been advocated that an inferior quality of concrete would be preferable to a^ 
good quality of plank walk, the comparison being, in every case between good 
quality of both plank and concrete. 

The first cost of plank walks is about five cents a square foot. The life may 
be extended to about fifteen years, but for the last ten years repairs will have been 
many. Each repair requires that a man be sent with material so that the patch- 
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ftsig garvewjb i v^nr ^sfeaomr^ in jcapartaan so ilie iast c?wt. H^ 3«eHn]l 5s to 
jttbdVEt ^QUlik idi^ ur^iifetiJ '$o8t of 1^ w^ork 5zi ^ lanni cf fffiees ^('sbbs, mHukih^ Aie 

Mot^ &r nr^ ipeiiilly -do laat kjnwr iiwr looag ©cinanettie Trart w-iD •fluiici^ Imi we do 
fcsm^^gr l2a^ ^eopuoKH^ ^tirmsaaiPist i£ nhs^ EianaoML hmj& ±&Q^ J'flus ii^ci, are still io 

fri'J ^J<; ^rriee for £ftr jtaut* if 3»d .at th^ ^jrmii te. Tlae eoffltt: after a tent oC 
Mi>^]^3aa j«aws jb narj^lkiit vamrt tLum l2b^<€pil£2Cikva]k£,-9D tiat their TBit hejooA 
sb- ii^rm <d MHin^fm j^susb im a ysm^Siea^ saTing %f» tbe mimicBpfllkjr. 

dbarjgie <^ «i4ewa]Uk: ^mv^Urwsimtk m ^ryem mmsmiyaiiaM^ and the resah has beoEi 
io mtmy imikaoem^ thtti mad, tmvitft^Ktorjr w<ork has been obtained. 

CeoKnt eooeret^ in walk% cnlr^rte aiikd cither straetnres of a like nrntme, is 
kirtiOjg isod serviceable, and when pfoperl j mixed and nghtlf pot in ^aee, is in 
tbe best ft»ase ^eooomiesL Bat d^iaetiTe work shows itaeU qoicid^. Whezev^^ 
tb^riehaa been carekss or ^^camped" work, it is very fikdj to show itselE after 
4»q^aiore to a winter^s frost and dampness. Work nincfa stands for two year» 
withoot Mgns of eneldng, shaUng or crambling is likely to be permanent^ its life 
ewditkoal tideAj upon the actual wear which it reeeiTes. 

Aiiioo^ the most freqn^it eaoses of poor eoner^^ is the nse of an inf ericK- brmnd 
of eement A cheap sidewalk obtained by the use of cheap conent will, in the 
end, prore exceedingly cosUy. Cement is a material of widfdy vaiying d^rreea 
of excellence, and experiments shoold not be tried by the smaller monicipali- 
tiea There are good and reliable brands of Canadian Portland cement which have 
prov^i thm qualities in large Government worics^and in oth^rext^isive contracts, 
and to go beyond tiiese is unnecessary and in many cases entirely unsafe. 

Jast as to how cemeut can be of poor quality is not miderstood by many, 
l^nd it may be pointed oat, as one example, that the presence of free lime causes 
what is known as *^ blowing *" in the finished concrete, and rapidly results in de- 
eompo^tion of the sidewalk* 

Again among caoses of inferior sidewalks is the nse of gravel and cement to 
form ttm entire work,in plaeeof a proper mixture of sand, cement,and stona In the 
compofiition of concrete we first prepare a mortar of sand and cement with just 
miOkieni water to make a plastic mass ; this is mixed with a quantity of stone in 
SHcb proportion that the mortar will completely fill the voids between the 
stones, with a proper excess of mortar for safety. There are certain definite pro- 
portions of cement, sand and stone which must be uniformly mixed in producing 
a good quality of artificial stone. 
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In using gravel only, the difficulty arises from the fact that the cement, sand 
and stone are not and cannot be expected to be mixed uniformly in these propor- 
tions. Gravel usually contains sand, but not in uniform quantities, nor in any 
definite proportions. Some pockets of so-called gravel will be almost completely 
sand, while adjoining it there is scarcely any sand, perhaps almost clean stone* 
To mix such material with cement to produce concrete, while in many cases it 
may be successful, is always hazardous. The only safe way, where gravel is the 
material to be used, is to separate by screening, the sand and stone which com- 
pose the gravel, then to mix the sand and cement in proper proportions to form 
the mortar, to which is then added the stone, uniformly, and in its proper pro- 
portion. 

A cause of an inferior sidewalk is that the materials composing it have been 
carelessly mixed. The cement and sand should first be mixed dry. This should 
be turned over and mixed with shovels not less than ten times before the water 
is added. Water is then added in just sufficient quantity to slightly dampen the 
mixture, and the paste should be again turned over and mixed not less than six 
times. If this work is properly done, each grain of sand will be surrounded by a 
sufficient coating of cement. This mortar having been spread out, the stone 
should be added and the whole turned over and mixed not less than ten times 
before being used, the last mixing ensuring that each, stone is completely sur- 
rounded by a coating of mortar. 

The use of too much water in mixing will produce, when set, a concrete of 
spongy texture. Concrete when ready to be put in the work should have the 
consistency of freshly dug loam, and should be rammed into place until moisture 
appears on the surface. 

Neglect to keep a newly laid walk damp, and protected from the rays of the 
sun, will permit the surface to set too rapidly. Minute, hair-like cracks will ap- 
pear on the surface. These fill with water, which freezes in cold weather, and 
the expansion destroys the surface of the walk, causing a thin layer to shale ofi 
in patches. The same shaling will result from laying concrete in frosty weather; 
nor should it be mixed nor laid in wet weather. 

Another cause of the failure of sidewalks is that the concrete has not been 
properly and completely separated into flags to allow for expansion, with the re- 
sult that in hot weather, when expansion takes place, the sidewalk is thrown up 
at points of least resistance. . The expansion of concrete is about the same as that 
of steel, and no railway company would contemplate for an instant the laying of 
a continuous steel track in which there are not joints at proper intervals to allow 
for this expansion. This is true to the same extent with a concrete sidewalk, and 
every care must be taken to first cut through the foundation layer of concrete, 
then through the surface layer directly in line with the joint underneath. The 
entire joint should then be filled with sand to ensure complete separation. 
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The aorfiiee layer of the sidewalk moBi be laid upon the foandation lay^r 
whUe the latter layer k sdll damp and befne it ia aei, otherwise there is not w^ 
jKoper unkm ci the two, and ahaling will result. 

The effiBCt of frost on a wet sob-scnl mnst also be guarded against by the uae^ 
of nnder-druna, otherwise the upheaval of the groand, under the prrjmnAlng io— 
ftienee of frost, is very mpt to eraek fche walk. The separation of the sidewalk 
infto flag divisions, however, is also of sorvice in this reqtect by giving the sep- 
arate divisioDS an opportunity to rise and subside with the soil underneath. No 
dependmee, however, should be pbeed on this, as a satmated sab-stxl will even— 
teally caose a very uneven sorf^e, sinee the separate flags wh^i onee npheavedl 
seldcm retom exactly to their cviginal portion. 

Walks are very comnMxiIy laid by contraetocs who furnish their own speci- 
fications and agreement. Whoe such is the ease, the agreonent should ocmtain a. 
daose specifying in the most strmgent terms that the walk is to be kept in 
perfect condition, order and rqiair, so that at the eaad of the term of guarantee^ 
nsoally five years, the walks shall have given satitrfactory evidence of their^ 
prqper eonstmetion and durability. The guarantee is generally so worded thal^ 
it ean be interpreted to mean that the eontractor is sin^>ly to keep the walk ia^ 
npBir lor five years, and entailing no responsibility upon the eontractor ev»i if 
the walk at the aid cl that pmod it is ready to cnnnUe to peces, demanding 
almost immediate reconstmcticMi. A town, howev^ dioald not dqpaid upon the- 
eontractor's guarantee, bat should employ an exporieneed and reliable iniqwetor 
to see that the specifications are faithfally carried onL 



BY-LAW COMMUTINQ STATUTE LABOR IN TORONTO GORE. 

T# flMdb ffmnmomM for Jfafctnf, €hmdim§f GrmwMimf^ mmd o Ae r w im Jwpriiwj mmd Kupmg tf» 
Jfaywr Ae Hig k w m^ m tta Itwmtki^ mmd umder ^ Comitnl i4 Ae Graptea mf At Cwpors- 
Horn nf Tm mi o Q^ mmd U B§fmd Cmrimm Bf^Lmm nUHt^ im akt^mit Lmmr mmd the: 
IhMa of O mrattn ^ H i^w m y t. 



WkermM,lj€^mpkmr92^aeckion Q^mfh-metion ^ Bevind Statotas ci Ontazio, 1897^ 
pow m giYCB to Hhm eomamaSm d tofwmHap mmuemdlitieB to pass by4sws for redadiis the amounts 
el atasate labor to bepaxfoniMdbyxatepajaiaaiidotlieiBw&hmt&eMaiiic^ali^ 
i^aftatala labor; 



Ther efm n^ A« CmrfmrmHtm of Toromio Gowt hf t^ eomttkeH Amrmif^ maeit ms faRow9: — 

J%n^. — That iioaa and after the paann^ of this bT4av no statute hkbor shaH be leried or 
i mmj penon, resident or mneiwed, in this mamkapallty. 



-That the eoonefl shall in each and ereiy jear levy an aMooait eqwd to a omnmiita* 
lion ci tfM p res cri bed statute kbor at S& eents fer daj orer and above ^e anoant heretolore* 
niiifM! lor roada and bri^ea, and that said sum shaH be expended in upradxng ^e highways and 
gBaveDiBg or ethenriae permaDently impcoTing and paving the leading roada ci tiie township. 

nML — ^That tfM cooneil shall annna% aj^oint a coBuaisssoaer or eoauuaaiontts or ai^ 
aagineer to canr out the pcovisions of this by>hiw^ whoae dntj shall be to |(o over the wholes, 
iovariiip aa eai^ aa eonvoiient in tiie spring, and pronent report lor adoptioa to the ecnmcil at; 
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the April meeting, giving plans and estimates of the work required to be performed for tb 
year. 

Fourth, — The said engineer, commissioner or commissioners, as the case may be, so ap 
j)ointed shall have full supervision of all work performed within the township and shall super 
intend all work ordered by them, but may appoint some competent person to operate and take 
chiurge of the grader, with power to employ men and teams, establish route and to have full 
supervision of the grading for the portion of the township in which he has been appointed lo act. 

Ftfth, — That the council shall appoint an experienced and trustworthy person overseer in 
each statute labor division whose duty shall be : — 

(1) In the event of any breach or sudden giving away of any bank or bridge, or any other 
work required to be done for the convenience or safety of travellers, they shall immediately 
report the same to the engineer or nearest commissioner. 

(2) They shall see that thistles and other noxious weeds detrimental to husbandry are 
prevented from going to seed, and they shall employ men to cut such weeds and thistles on the 
highway within their respective divisions. 

(3) They shall employ men and teams where considered necessary for the purpose of making 
and keeping open the township roads within their road divisions during the season of sleighing 
in each year, and shall report from time to time, stating the work performed, to the council. 

Sixth, — The before-mentioned overseers shall remain in office from year to year unti 
removed by by-law of the council. 

Seventh, — That the pay for all work under this by-law shall be regulated by the following 
scale : 

Commissioner or Engineer 20 cents per hour. 

Operators of grader while at work on road, 17 i cents per hour. 

Man and team for any purpose, 25 cents per hour. 

Man filling gravel or other work, 10 cents per hour. 

Eighth, — That all by-laws or parts of by-laws contrary or inconsistent with the provisions of 
this by-law be and the same are hereby repealed. 

Passed this 10th day of April, A.H. 1899. 



BY-LAW TO COMMUTE STATUTE LABOR IN NIAGARA TOWNSHIP, 

Whereas, by vote of the ratepayers of the township of Niagara, taken at the same time as 
the Municipal Elections held January 2nd, 1899, a majority of the said ratepayers voted] in 
favor of abolishing the statute labor system, and in paying a commutation fee in lieu thereof, 
and as by section 561 of chap. 223 of the Revised Statutes of Ontario for 1897, every township 
council is authorized and empowered to pass by-laws for that purpose. 

Therefore, be it enacted, and is hereby enacted by the municipal council of the 

Township of Nias^ara. 

1st. — That from and after the passing of this by-law all statute labor in this township shall 
be abolished, and iu lieu thereof all ratepayers and others liable for statute labor shall pay a 
commutation in money, at the rate of twenty-five cents per day for, every day's statute labor for 
which they are liable, in accordance with section 102 of chap. 224 of the Revised Statutes of 
Ontario for 1897; and the clerk when making out the collector's roll shall charge to the parties 
therein named the amount for which they may be liable, and the same shall be collected at the 
same time and in the same manner as any other taxes. 

2nd. That the towoship be divided into four divisions as may be agreed upon by the council 
and one councillor appointed a committee for each division ; each committeeman to engage a 
foreman who shall do all small jobs under the direction of the committee, and if any extra help 
or teams are required, the committee in charge of the division shall employ those nearest the 
work, in case they can be got at reasonable rates ; and when required the foreman shall be paid 
at the rate of one dollar and twenty-five cents per day, and shall keep an exact account of the 
time he is engaged in every piece of work, and also of the time put in by any extra help required 
and shall render an account of the same to the committee by whom he is employed and the 
committee shall furnish a copy of the same to the township council for their approval. 
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^nL^ Tbjit the CommtUcs fr>r tlie north and aoodi portiofM of 1^ tawmskip ikJl m < 
and ererj jear, aodas esrij m tbe ■pring as the roAds aad wcadwr will p^nnit. tanrel arer 
ioMpeet tJie roada and hridf^em m tbetr respecdre dhinmiay and auke a deraihsd nfiif ml of jdl 
work reqniied, naming^ the diileiwit roada where the road Marhfne can be oacd to ■dnntifcn^ 
and the ^nfyrmdniate length of road reqniied to be gnded ; the bridges to be le-bnilt, style aoad 
ize of atrmgeni, width of opening and amovnt of plank reqmied ; also the difoent hodgem 
that need repatring and materials reqxnred for said repairs. Thej sfaaO alao state iriiere tile 
can be used to adrantage in replacing wooden bridges, and the noraber and aiae of tile lequii e d 
for that pur pose : and keep an aecovnt of good plank in old bridges that can be otiliaed for re- 
pairing, and di^wse of all others to the best advantage for the township. 

4th« That when anj piees of work is r eq aired to be done, whether in ditching, gn^mif^ 
road'bcdlding or repairing bridgea, remofing obstractioas on the road, on aceot mt of snow in 
winter, or anj other canse whtutsoero', it sfattll be the duty of the Coomittee for the dirisioa in 
whidi the wovk is to be don3 to gire written instmctioos in regard to the asBe to tiie foremnn, 
and the foreman shall do soch work in aeeordanee widi said instmctiooB ; and in case at aoj 
time the ssad foreman shall not work fsithfnllj, or shall neglect or refuau to perform ai^ <^ the 
duties required of him, it shall be lawful for the Committee baring dmige of the dirision, and 
he it herebf aothorized to d i sc harg e sndi foreman, and to hire aome other competent poaon to 
take his place. 

5th. That the Clerk is herdiy instmcted tofomish eadi Conwiitteeman, alao eadi foreman, 
with a memorandom book, in whidi they shall keep the neeeasazy instmetions and aoeoonta of 
the different dirisiofis. 

6th. That by-kws nombered 159, 204, 214, 271, 273, 290 and 324, and aD other hy-lawa 
contrary to the prorisions of this by-law, be, and the same are hereby repealed. 

Pamed in Comicfl this 20th day c4 Febnnry, A.D., 1899. 
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